( 
end 





B. 


rel 
stove 
‘hes 
esti¢ 


heat. 
d gai 
bring 


fF our 


, ete, 
f the 


vufac: 


, Sec. 








AS L 


a 
































i; 


ae 








~-f UBLISHING ()FFICE 









a 








ems = > 
lo. 42 Pine Street) 





\Y 





DEVOTED TO THE INTERESTS OF ILLUMINATION, VENTILATION, WATER SUPPLY AND DISTRIBUTION, & GENERAL SCIENCE. 


VOLUME XXXII. No.8, 
Whole No. 512. } 


NEW YORK, SATURDAY, OCTOBER 16, 1880. {SiN ADVANCE. 





A. M. CALLENDER & CO., Proprietors. 
G. WARREN DRESSER, C.E., Editor. 








Terms of Subscription, Including Postage.—For the United States and 
Canada, $3 per annum. European Countries, $3.50 (15 shillings—18 francs). 
All payments to be made in advance. Single copies, 15 cents. 

Remittances should be made either by post-office order, registered letter, or 
bank draft on New York, payable to the order of A. M. Callender & Co. 


The American News Company, Nos. 39 and 41 Chambers Street, New 
York, are agents for this Journal. Newsdealers will send orders to them. 











CONTENTS. 
ea” An asterisk (*) denotes an illustrated article 
The Eighth Annual Meeting of the American Gas Light Association. (69 
Eprror1aLs— 





a ans seins naidisn- si anhnde sap be inhi vassencactaaapecessat 169 
EE ON REMMI ss cokarnensdandsacapvececsases dcndescocacegesocsenisg pate 170 
The Electric Light and Lantorns.................c.ccccsssssssccsssecesee covces 170 
Report of E. S. Chesbrough, Esq., upon a System of Sewerage for 

Newport, R. [......... Pebasdapincesctpnckencpeceundebatenccesccesessecdepesoeseves 171 
SM PUM MEMEO sn ccsscesucccscas sssccescccccsedscesdecnsenctesss . 174 
soo oc a ds conacscasandeatecedibatedicsdsesnisshcduins tivene « 177 
Apparatus for Determining the Percentage of Nitrogen in Coal Gas. 178 
Sy TINY SARI Fis ccsse sce sectsesdbed: asecicdccondscurcdccsscctsoaseree 178 
Meeting of the Southern District Association of Gas Engineers and 

NEN os. oaida sada’ « Ibe Wcedssaddeseiesscckecdeasina isbedicvadées 179 
Chimuey Sweeps vs. Gas Cooking.............cssecssscsersscssssseee ses ocesese: SOR 
Mortars, Ancient and Modern. ...........s.ccsessseseesseesseees eseeeeereees coos 182 
Gas Companies and the Repairs of Roads..............ccseseecseseseeeeeeeeee 183 
NE © TNO 6a ie bo iicg Sos cvcscecieaseccsctccscceowcsessedsevenes 183 
Reduction in Price of Gas in Rochester, N. Y.............cscecceeeeeseoees 183 
Me eee OS TAGRE COWIE DG 50.0 00.scccrcese cosececnsccessecsscoscescees . 183 
PN TN BI a5 os0csp ssn csnccs cocsedeoseccncecs beset cceces bidaindkdannagens 18% 


— 
, 








Eighth Annual Meeting of the American Gas Light Association. 
——$—— 
[SPECIAL FROM CHICAGO TO ‘‘ AMERICAN GAS LIGHT JOURNAL.” ] 


The Eight Annual Meeting of the American Gas Light Association was 
held in @hicago, Ill, on the 13th, 14th and 15th days of October. The 
chair was occupied by the President, Wm. H. Price, Esq., of Cleveland, O. 
The meeting was one of the largest and most complete that was ever held 
by the Association. One hundred and twenty-five members were present. 
The following named gentlemen were unanimously elected as officers of the 
Association for the ensuing year: President, Wm. H. Price ; Vice-Presi- 
dents, A. Hickenlooper, Tneobald Forstall, Wm. A. Stedman ; Secretary, 
Wm. Henry White ; Finance Committee, John S. Chambers, A. B. Slater, 
Geo, 8. Hookey; Executive Committee, Henry Cartwright, F. C. Sherman, 
A. C. Wood, Peter T. Burtis, T. Littlehales, Samuel Prichitt. 

The President’s address was very able and thoroughly practical, and well 
suited to the times. . The following papers were read: On ‘‘Stopped Stand 
Pipes,” by Theo, Forstall, of New Orleans, La.; ‘‘ Mechanical Stoking,” by 
A. Hickenlooper, of Cincinnati, O.; ‘‘ Furnaces,” by —— Weber, of ; 
“Burners,” by E. G. Love, of New York; ‘‘Gas Engines,” by George. 
G. Ramsdell, of Vincennes, Ind.; ‘‘ Illuminating Power for Compensation,” 
by H. H. Edgerton ; ‘‘ Coal Tar,” by —— Page, of New York; “Heating 
by Gas,” by W. W. Goodwin, of Philadelphia, Pa.; ‘‘ Water Gas,” by W. 
H. Pearson, of Toronto, Canada. The usual complete stenographic report 
of the proceedings will be commenced in the next number of the Jourwat. 








ENTERED AT THE POST OFFICE AT NEW YORK, N. Y.. 
AS SECOND CLASS MATTER. 


THE ELECTRIC LIGHT. 
—— 

We give below some translations from different French .ouma which 
relate to the applications of the electric light to grand illuminations on oc- 
casions where magnificent display is sought for. The 14th of July last was 
celebrated in Paris with all the gorgeous accessories which the French peo- 
ple know so well how to use; and, among other things, the electric light 
was brought forth to assist, and, from all the accounts, it demonstrated its 
usefulness in adding splendor and a dazzling brilliancy to the occasion. 

Of course, at times like these, effects are sought to be produced without 
special regard to the cost, and it is to be expected that in the accounts given 
no particular mention is made of the cost of establishing the machinery, 
steam boilers, and other apparatus employed— 

“On the night of the 13th (July) the Tribunal of Commerce, where the 
Municipal Council of Paris received the deputations from the different 
municipalities of France, demonstrated the power of the electric light. The 
monument was covered with an immense canopy, under which eight Jab- 
lochkoff candles were lighted. The reflection thus produced was of a fairy- 
like character which appeared tu trouble the advocates of gas. 

‘*The lighting of the exterior of Notre Dame was effected by 44 lights, 
placed upon salient points. 

“Thirty-six lights were placed upon the Facade, arranged with reflectors 
in front of them, which were pierced with an opening allowing the light to 
be seen directly. There was thus a constellation of 44 stars, rendered more 
brilliant by the penumbra which surrounded them, and which detached 
them from the reflected light upon the facade with extraordinary bril- 
liancy. * * * 7 

‘In the Garden of the Luxembourg there were 16 lights, of which four 
illuminated the orchestra, two the ‘orangerie,’ and the remainder the adja- 
cent grounds. * ° - ' 

‘“«The Grand Hotel, whose management constantly seek to apply every- 
thing that may contribute to the luxury as well as the comfort of their 
guests, had made one of the finest applications of the Jablochkoff system. 
Besides the ordinary 14 lights which have been used for five months in the 
court and in the reading room, they had placed along the immense balcony 
of the first story 32 richly ornamented candelabra—flags and different color- 
ed decvurations were gracefully and sumptuously extended from one to the 
other. The lights threw upon the building and upon the Boulevard a bril- 
liant effulgence, while the globes of the lights sparkled like a string of 
pearls. Over the main entrance stands of the national colors stood out in 
bold relief, forming one of the principal features of the fairy scene, which 
pleased the public so much that this illumination was repeated on the Sun- 
day following the féte. 

“ Although no féte took place at the Trocadéro, yet, as this is one of the 
principal points of view in Paris, there was placed upon it a crown of 24 
lights. An immense reflector threw beams of light upon the Are of Triumph, 
the Opera House, the Tuilleries, the Seine and upon the boulevards. The 
public could hardly understand that this great light came from the distance 
of about 4 kilometres. 

‘* Finally, for the first time the Jablochkoff system was used for the decora- 
tion of private residences. At No. 33 School street Mr. Leo Taxil employed 
six lights with fine effect. 

“The total number of lights employed as above was 130, and this large 
number requires no comment, but shows the power at the disposal of the 
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Jablochkoff Company. In spite of the activity of our reporters it was im- 
possible for them to obtain the exact number of electric lights, which, at 
hundreds of points, rivalled the sun. . . ° .. 

‘‘ We learn that the number of Jablochkoff candles used in Paris daily is 
425. In the provinces there are 426, making a total in France of 851. Out- 
side of France there are nbout 823, making a grand total of 1674. If we 
suppose each post to be lighted four hours, the number of hours of lighting 
for all the lights employed would be 6,696 per day. 

*« At first the light cost 75 centimes (15 cents) per light, so that the total 
expense for the above lighting would have been 1,914,039 Francs (about 
$400,000) ; but, thanks to the progress realized by the Company, the price 
is reduced to 31 centimes (six cents) per light per hour. We can boldly 
defy the gar interest to show in its entire history a period of progress so 
rapid, so glorious and so rich in hope.” —L’ Electricite, Aug. 5th. 

As may be noticed the above account is somewhat rose-colored, and by 
some may be deemed a little enthusiastic. The Journal from which it is 
teken is a most able one, and is devoted to electricity, upon which subject 
it is, technically speaking, the best of authority; but upon the subject of 
gas we should prefer an opinion of those a little more familiar with the sub- 
ject. The opinion expressed above does not altogether coincide with that of 
many who have witnessed the effect of the electric light in Paris as used in 
street lighting. It has been our good fortune to meet many who witnessed 
the trial of gas against electricity in Paris during last winter, when the Rue 
de Quatre Septembre and the Avenue de l’Opera were each lighted, the for- 
mer by large gus lights and the latter by the Jablochkoff system. Standing 
at the Opera House one could look down both streets, and the effect of each 
system could be noticed and compared. The testimony of most people, en- 
tirely disinterested as to both lights, has been that the gas light was the 
superior of the other, it being warm and cheerful, while the electric light 
was cold and cheerless. One gentleman described the globes of the latter as 
resembling ‘‘ cold moons on a dismal spree.” 

It is to be borne in mind that in Paris these lights are all extinguished at 
midnight, and the gas lighted, for the reason that by that time the four can- 
dles in each lantern are exhausted, and the expense and trouble of renewing 
them at midnight, added to the cost of the additional candles themselves, 
would nearly double the cost of the light. 

As to the expense it has been fully demonstrated repeatedly that, for street 
lighting, for equal amounts of light the large gas burners can furnish a bet- 
ter light at a less price than the other. 

However, the Municipal authorities generally will be unwilling to pay 
even for the gas necessary for such gorgeous lighting, and it is only in spe- 
cial localities that it may be needed ; but where it is needed, if a constant, 
reliable, steady, non going-out light is required as a matter vf utility, then 
gas is the best and the cheapest. If a brilliant, dazzling, evanescent light 
is wanted in addition to gas, on special occesions, or in special localities, 
there is nothing to compare with the electric light. 

We shall rejoice in seeing its extension, for its practical application can 
only be at such points as gas light has failed to supply satisfactorily, and 
the introduction of the electric light must result in good to the gas interest 
in two ways. It willlead to a demand for more light and, hence, an in- 
creased consumption which ought to produce, other things being equal, a 
reduction in price. 

It will also arouse a more careful attention to the methods of burning gas 
which (generally speaking) are exceedingly defective to-day. It is at the 
burner that very often the best of gas receives such treatment that every ef- 
fort at superior raanufacturing is rendered almost neg: tive. ; 





[From the London * Journal cf Gas Lighting ” of Sept. 14, 1880.) 
Electric Light in London. 
ee ee 

The Commissioners of Sewers of the City of London had before them on 
Friday last whatever tenders for lighting the main thoroughfares of the city 
with the electric light their liberal invitation has been able to procure. 
The general public will have no means of knowing for some time what may 
be the practical outcome of this action on the part of the city authorities, 
The opportunity they have provided for the exhibition of electric light on 
the grandest scale yet witnessed has, we may be sure, been eagerly grasped 
by more than one of the enterprising companies which have been formed to 
extend and develop the various systems of lighting by electricity now before 
the public. In one respect the magnitude of the experiment to which the 
Sewers Commissioners stand in a measure committed is a satisfactory fea- 
ture of it. Apart from the increased solicitude which the carrying out of 
such a considerable undertaking must bring upon the Commissioners and 
on those to whom the work is confided, there is the consideration that would- 
be contractors will be deterred from tendering at unprofitably low prices 
with ulterior objects, because the scheme is too vast to be used as an adver- 
tisement. This reflection is not without comfort to those who do not regard 
th new luminary with any favor, and who know where one of its weaknesses 





lies. Another weak point, which we presume the professional advisers of 
the commission will not overlook, is generally to be found in what its friends 
think the strongest recommendation of the light—its illuminating power, 
With most electric lamps the light they are supposed to be capable of afford- 
ing needs to be calculated on the same basis as the amount of sulphur im- 
purities in gas ; the average of three days shvuld be taken, or according to 
some witnesses, the maximum of any indeterminate period is more likely to 
be the advertised figure. We shall wait with much curiosity the report of 
the Sewers Committee on the proposals submitted to them, Whatever action 
they take will be fruitful of interest ; while their failure to proceed, should 
that be the end of their preliminary essay, will be still more instructive, 








[From the “London Journal of Gas Lighting ” Sept. 21, 1830 } 

Absolute secrecy is being maintained respecting the proposals received by 
the Streets Committee of the City Sewers Commission in reply to their in- 
vitation for tenders for lighting the principal thorougfares of the city by 
electricity. We shall, however, be probably not far from the truth in stat- 
ing that the competition for the favors of the city authorities in the matter 
of street illumination was not so brisk among the various organizations for 
supplying electric lighting as might have been expected. If this should 
prove to be the case, and the scheme should consequently be curtailed or 
abandoned altogether, it will probably be owing principally to the grand 
scale on which the city authorities wished to have their experiment carried 
out. They, perhaps, being accustomed to see any demand on the gas com- 
panies for more light easily met by the simple expedient of turning on more 
gas from sources to them unseen and apparently inexhaustible, may be par- 
doned for believing that the substitution of one method of lighting a few 
miles of streets for another, was merely a question of arrangement of the 
details of apparatus, and that nothing would be easier than to ‘‘ welcome 
the coming, speed the parting guest.” And their belief iu the power of any 
known form of electric lighting to take the place of gas at any moment, and 
to any required extent, may have been fostered by the blatant advocates of 
the party in opposition, who are never backward in attributing the slowness 
with which the electric light is spreading, to anything but its own demerits, 
or the readiness of its own purveyors, But it will not surprise those con- 
versant with such matters, if it should transpire that most of the respectable 
electric light companies find themselves unprepared to undertake more than 
a small, perchance a very small portion of the great work offered to them 
by the Sewers Commissioners. This eventuality would not at all deterio- 
rate from the interest attaching-to the experiment, provided that the com- 
peting parties are sufficiently numerous to make the exhibition important in 
the aggregate, There is one consolation which the Sewers Commissioners 
may lay to heart in case the electric light companies do not come up to 
time. The gas they have always with them, and if they want to get up a 
show of how streets can be lighted when the will to pay for brilliancy ex- 
ists, they cannot do better than follow our previously expressed counsel— 
to add to their earlier design the exhibition of the various improved methods 
of street illumination by gas, to soiae of which they are no strangers, If 
electric light companies are backward, gas burner and lamp manufacturers 
are eminently the opposite, and any or all of them who have already distin- 
guished themselves in the conflict of gas with electricity would, we are as- 
sured, be only too pleased to take a mile or so of streets and show what they 
can do in turning night into day. Such a course as that above indicated 
would, as we have already said, make the proposed experiment really valu- 
ablevand very instructive, whether the whole of the scheduled streets are 
finally given up to the electric light or not. There are many otber thor- 
oughfares, in continuation of, or in contiguity to the streets named, in 
which a brilliant light wuuld be quite as useful, and we venture to hope 
that the competition which the Sewers Commission have attempted*to inau- 
gurate in a somewhat one-sided manner, may be carried out at last on a 
fair and complete basis such as we have indicated. 








The Electric Light and Lanterns. 
ee et 

A recent number of Le Gaz thus sums up the principal defects of the 
most renowned systems of electric lighting—Jablochkoff Candle : Too much 
scintillation ; no arrangement for relighting automatically in case of extinc- 
tion ; too deep shadows beneath the lamp. Werdermann Lamp: Absorp- 
tion of a great portiun of the lighting power by the upper carbon ; too fre- 
quent changing of the incandescent carbon; too much shadow. Jamin 
Candle : Too much noise ; light too unsteady. Regulators—Serrin, Lon- 
tin, Brush, etc.: Too costly ; too much shadow beneath ; delicate manipu- 
lation. Therefore, remarks our French contemporary, there is still no really 
practicable system of electric lighting extant except the Serrin or Brush 
regulators for lighthouses or large works. Beyond this important negative 
result, the experience of four year’s working of the electric light in Paris has 

produced absolutely nothing.—Journal of Gas Lighting. 
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Report of E. 8. Chesbrough, Esq., upon a System of Sewerage for 
Newport, R. I. 
Ae ee 
Room 25, 175 LaSauie Street, 
Curcaao, Inu., July 11, 1880. 
The Joint Standing Committee of the City Council of Newport, R. I., on 

Roads and Highways :— 

Gentlemen :—In accordance witb the letter of your Chairman, of Septem- 
ber 6, 1879, I have by persunal examination of the ground, and by 
correspondence and consultation with Capt. J. P. Cotton, C.E., made 
myself familiar with the conditions of your city in relation to sewerage. 
These conditions are so fully set forth in Capt. Cotton’s report that I need 
not repeat them here. He has clearly stated the necessity you are under of 
abandoning your present or natural outlet of sewage, if you would preserve 
your harbor, your beaches, and your water supply from offensiveness that 
must sooner or later injure the great reputation of your city as a watering 
place. 

The plan recommended in providing for house, subsoil, and surface 
drainage is believed to combine economy of first cost and future mainten- 
ance in as great a degree as is attainable, consistent with making the first 
work required useful immediately after completion, and permitting the 
numerous smaller branches, which in the aggregate must be very expensive, 
to be built no faster than funds can be conveniently provided. 

The question of sewage disposal which is still exercising the cities of the 
old world, as well as many of the new, may by future legislation be so 
settled as to prevent Newport and other cities from discharging the contents 
of their sewers into streams or tideways. Should that time ever come, all 
the sewers now recommended, except the main outlet, could still be made 
very serviceable. While speculation with regard to probable discoveries 
relative to the best mode of treating sewage, and to future legislation, must 
be uncertain, it is very satisfactory to know that very nearly all of what 
you may expend for present necessities could not, in any event, become 
useless, 

There will always be room for doubt as to any plan being the best that 
could be adopted, either as a whole or as to its parts. There are differences 
of opinion among sanitary engineers, as there are amoug members of oiher 
professions. I can say in regard to your case that I have given it a very 
careful study and believe that under the circumstances in which you are 
placed the plan submitted by Captain Cotton is the most judicious to advise 
for your adoption, Respectfully submitted, 

E. 8S. CHesproven. 


Newport, R. I., May 25, 1880. 
To the Committee on Streets and Highways: 

Gentlemen :—In compliance with your request that I should, with Mr. 
E. 8. Chesbrough, C.E., of Chicago, Ill., as consulting engineer, prepare a 
plan of sewerage for the city of Newport, I would respectfully sabmit the 
following report. 

J. P. Corron, C. E. 








REPORT. 


Importance of Drainage.—The necessity for the removal of the waste 
water and fecal matter from our houses is so generally acknowledged that 
in all of the large towns of this country and in most of those in Europe sys- 
tems of sewers and drains have been provided for it. Much has been 
written concerning “ preventable diseases” and their origin—some going 
80 far as to claim that they are all the direct product of the decay or putre- 
faction of filth; others think there is no connection between filth and 
disease, But while this may be true, this fact, says the Massachusetts 
Board of Health, 1876, stands unquestioned, ‘that in some way or other 
the removal of it (filth) lowers the death rate of the community.” The 
germ theory does not admit that filth can originate disease, but allows that 
filth greatly facilitates the propagation of disease germs, yet it is not the 
only means of such propagation, as pure water is known to spread the 
cholera germ with fatal effect. 

The necessity of a system of sewerage in Newport has been felt and dis- 
cussed for some years. The introduction of water has increased this neces- 
sity, for the quantity used has been greatly increased, and unless proper 
means are provided for carrying it off the ground about dwellings soon 
becomes sodden and unhealthy, converting the coveted supply of fresh 
water into a positive evil. 

Natural Conditions.—Newport, situated on the south end of the island of 
Rhode Island, is about fuur wiles in length from north to south, and three 
miles in width at its widest part, From the harbor, on the west of the 
most thickly settled portions, to the ocean on the east, is about one mile. 
This part of the town is an irregular ridge, having its greatest elevation, 100 
feet, at Catherine Street. The natural drainage for the whole city is for 
the most part simple and direct, and generally on the shortest lines, and, 





with no question of the pollution of the shores, its sewerage would be a 
plain problem. But unfortunately the inner harbor is almost land-locked, 
and its principal dock front averages a mile from the tidal current of 
Narragansett Bay proper. It being on the west side of the city, and south- 
west winds prevailing in summer, it follows that in the season when decom- 
position takes place quickest floating matter is most obstructed, by unfavor- 
able winds, from getting out of the harbor. 

Easton’s Pond, which bounds a portion of the town on the east, has but a 
tortuous, irregular, and intermittent outlet ; in the dry weather of summer 
it is completely stagnant. This receives the drainage of about 230 acres. 
South of this pond is Newport's beach, which it is obvious must be kept 
free from sewage pollution, for, as was said by Lewis Angell, M. Inst. C.E., 
Past President of the Association of Municipal and Sanitary Engineers, 
relative to discharging sewage into the clear waters of South Sea Beach, 
Portsmouth Harbor, England, ‘‘ However carefully and efficiently the oper- 
ation might be conducted, still sentiment and the mere fact of its existence 
would be most detiimental to the prosperity of the place.” (See Proceed- 
ings, Vol. IV., p. 145.) 

The same necessity for keeping this beach free from pollution will, in the 
near future, require that the discharge of all sewage must be diverted 
from ‘‘the cliffs” between the beach and the lower end of Bellevue 
Avenue, 

That part of the town south of the harbor and west of Lily Pond, border- 
ing on Narragansett Bay and the ocean, not provided for in this plan, is for 
the most part used for farming purposes, When it becomes necessary to 
provide sewerage for this part it can be done by using the lines of natural 
drainage into the bay and ocean. The city should, however, take some 
action to prevent the closing up and turning of streams from their natural 
channels in this and all other parts of the city. They will always be needed 
to convey storm-water, and should be improved for this purpose rather than 
obstructed. 

The rock underlying the greater part of the city belongs to the coal 
measures. In the southwest part it is slaty. Commencing with Lime 
Rock in the harbor and extending to the south end of the Avenue (Belle- 
vue) an upheaval has brought the granitic to the surface, thence to the 
northeastern boundary the slate predominates, with occasional sections of 
conglomerate, 

The slate rock appears in the shores, forming bold cliffs, and occasionally 
crops out at the surface, but it is generally from 5 to 25 feet or more below 
the surface, In the granitic portion the surface is much broken and very 
irregular, with frequent exposures of rock of several acres in extent. This 
section offers greater difficulties in tle way of improvement, and will doubt- 
less, on this account, be the last to be used for residences, 

The soil of Newport is for the most part a retentive clay; in localities 
where the rock is covered to a considerable depth, and along lines of de- 
pression, there is generally a stratum of gravel next the rock. This is 
usually water bearing, and to it most of the wells have been sunk, 

The retentive clay has prevented a general pollution of the soil, but it has 
at the same time preserved much of the filth that has been placed in it, so 
that this contamination, though slow, is going on, and must in the older 
parts of the town become serious. 

Cesspools made in this clay require to have their contents frequently re- 
moved, but when dug to the yravel they are used for years without any 
expense for removal of contents. 

Too often this fact has led to the digging of deep cesspsols to the danger 
of the whole neighborhood, for certainly if their contents are not removed 
they must escape into the gravel from which the wells receive their sup- 
ply. 

During the construction of the sewer in Tanuer Street, which for the 
greater portion of its length is in this gravel, the wells on either side of 
it for a distance of one hundred feet or more were drained. In some cases 
it was necessary to sink them deeper before a supply of water was obtained, 
in others a sufficient supply was had when the autumn rains filled the 
ground. 

The water drained from this gravel stratum can be but ‘‘ suspicious,” 
and will, if its use is continued, at no distant day become absolutely 
dangerous. 

Present Sewers.—There are in Newport about 9.65 miles of sewers of 
various kinds, These sewers have generally been built along the lines of 
natural drainage, to carry surface or drain water and the subsoil water. In 
some places the overflow of cesspools has been allowed to drain into them, 
but up to within six or eight years the policy has been to make them clean 
water drains only. With the introduction of water the demand has been 
general to have them used for waste water and kitchen drainage, and in 
some cases the water closets have been connected with them. Usually, 
however, these have discharged into vaults on the premises, to be emptied 
from time to time by the pail and bucket system, « system that is to the 





prejudice and injury of any community that permits it. 
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The sewers are of brick, or of brick covered with flag-stone, and earthen- 
ware pipe. . 

There are 7,000 feet of brick sewers, circular in form ; 

18,500 feet of brick and stone combined ; 
2,750 feet of pipe sewers, 15 inches in diameter ; 
7,000 ieet of pipe sewers, 12 inches in diameter ; 
3,900 feet of pipe sewers, 10 inches in diameter ; 
2,300 feet of pipe sewers, 8 inches in diameter. 

There are also about two miles of stone drains built to drain the cellers 
and road beds. These unfortunately have been used as sewers. They are 
a source of danger and should be replaced by pipe sewers as soon as 
possible. 

The sewers built with a brick invert and sides and covered with slate 
flags are not suitable for carrying sewage matter in that the flags cannot be 
so laid as to prevent the escape of noxious gases. These will at an early 
day have to be replaced by pipe sewers. 

Provision for ventilation has been made in but a few of the sewers thus 
far built. They have steep gradients, are self-cleansing, except in the case 
of the stone drains, which have no bottoms, and two brick ones that have 
been connected with shallower ones instead of continuing them with the 
increased depth to the outlet. 

These sewers, with but two exceptions, have their outlet in the harbor. 
The exceptions are the Narragansett Avenue sewer, discharging at ‘‘ Forty 
Steps,” and the Kay Street drain or sewer, which discharges into the open 
gutter and through it to Easton’s Pond. 

Area to be Drained.—The area for which any system presented should 
provide is about 2600 acres, including some 350 acres in Middletown, 250 of 
which now drain into Bailey’s Brook (from which the city’s water supply is 
drawn), and about 100 into Hunter’s Swamp. 

The importance of preserving the water supply from probable pollution 
makes the necessity imperative for intercepting the sewage that would 
otherwise flow into it. Hunter’s Swamp, containing 125 acres, is so low 
that storm tides flood a large portion of it ; if any sewage matter is allowed 
to drain into it, it will in ashort time become a nuisance that cannot be 
easily abated. It will be much better as well as cheaper to keep it out than 
to allow it to be polluted and then attempt to correct it. 

Pians Suggested.—In 1878, by direstion of the City Council, its Com- 
mittee on Streets and Highways sent out to engineers and sanitarians the 
following circular : 

Crry or Newport, R. I. 


The Joint Standing Committee of che City Council on Streets and 
Highways. 
July 15, 1878. 


7. 


Dear Sir :—A strong desire prevailing in the community for improved 


enough to bathing grounds to affect them in anywise. They proposed to 
drain on the eastern slope to the north, down to the 70 feet contour line, and 
on the south to the 60 feet contour, down as far as Brenton Street, possibly 
a district west of Coggeshall Avenue and north of Ruggles Avenue, and on 
the west side of the railroad to opposite Coaster’s Harbor Island. For the 
territory south of Webster Street there was to be an outfall on Ledge Road. 
They suggested an outfall at Goat Island but on the whole they preferred 
that the main outfall should be on the west side of Coaster’s Harbor Island. 
They suggested the use of a small engine to pump water from the bay to 
flush the Thames Street sewer. 

They further recommended the employment of a competent engineer to 
work out a plan. 

Under date of December 20, 1878, Mr. Orville Fisher recommended the 
pumping of the sewage and utilizing it for agricultural purposes near Cod- 
dington Cove. The sewage from the eastern slope to be pumped up by a 
separate engine and discharged into the west system and from thence pump- 
ed to the sewage farm. 

A plan was also presented by Col. George E. Waring, Jr., but withdrawn. 
We are informed that he proposed to have the outfall on the west side of 
Coaster’s Harbor Island, and pump the sewage from the low districts into an 
intercepting sewer along Spring Street through which it was to discharge by 
gravitation. His plan contemplated two pumping stations, one near the 
Depot and one near the junction of Thames Street and Wellington Avenue. 
No provision was made for the slope bordering on Easton’s Pond. 

Proposed Plan.—From what has been previously said under the head of 
‘“‘natural conditions” and from what has been quoted from those who have 
given the question much careful thought, it is evident that a system of sew- 
erage to satisfy all the requirements must not discharge on the shores of 
the eastern slope, in Easton’s Pond or in the Harbor. ‘The natural drainage 
of the parts of the town most thickly settled is towards these places. 

To meet these conditions without pumping seemed exceedingly difficult. 
While pumping is a simple and a very common way of removing the sewage 
in England and the continent of Europe, and soon to be in use in Boston, it 
is still desirable to avoid it, if it can be done safely. As was said by Mr. 
Angell, in describing the drainage of Portsmouth, England : 

‘* Pumping is a constant expense ; machinery fails at a critical moment or 
is unequal to the strain of an exceptional volume of drainage, whereas in a 
tideway a flatter gradient will always give relief twice daily for several hours 
together. Taking the balance of disadvantages, which is the province of 
the engineer to estimate, flat gradients, especially with a reserve of flushing 
power as at Portsmouth, is to be preferred to a dead end with outfall sumps 
dependent on pumps. Acting on this view supported by Sir John Hawk- 
shaw, the author constructed the lower end of the system with very flat 
gradients.” 


sewerage, not only for the greater convenience of the public, but as a meas- 


In some cases, however, it is impossible to obtain efficient sewerage with- 


ure of hygienic importance, to preserve the well-known healthfulness of the | out pumping ; but it is believed that Newport may dispense with it, at least 
city ; to these ends the City Council have directed this Committee to present | for many years, and the system proposed has been arranged with this view. 


some general plan of sewerage (as far as they can do so without cost to the 


Location of the Outfall.—The objections to an outfall at any point where 


city), based upon the sewers now in use, a careful map of which has been | the sewage would under any conditions pollute the ‘‘ bathing beach ” ex- 


made by order of the Council. The Committee therefore are desirous of 
obtaining the opinions of geutlemen of knowledge or experience who may 
be interested for the welfare of Newport, and believing that you are qualli- 
fied to give advice upon this subject and are interested for the health and 
prosperity of the city, respectfully solicit any advice with which you may 
feel disposed to favor them, or the expression of your views verbally, and 
will be much gratified to receive any assistance in their duties. 
Very respectfully yours, 
NaTHAN BaRKER, 
Chairman, 
H. Aveustus Kavu. 
Lewis Brown, 
SaMvEL Smiru, 
Wituiam P, PeckHam. 


In response to this, under date of Aug. 10, 1878, Horatio R. Storer, M.D., 
recommended that the outfall for a sewerage system should be in the 
current to the west of Goat Island or Coaster’s Harbor Island, or west 
of Fort Adams. He made decided objection to emptying it into the 
Harbor or Easton’s Pond. He did not state what territory should be 
included. He gave very, full details as to what sewerage should accom- 
plish. 

Under date of September 6, 1878, E. S. Philbrick, C.E., called attention 
to the blunders made by other cities, and recommended the employment of 
one or more experts. 

September 27, 1878, Prof. Wm. B. Rogers, Gen. George W. Cullum, 
Prof, Wolcott Gibbs, Prof. Josiah P, Cooke, Jr., Prof. Fairman Rogers, 
and Prof. Alex. Agassiz, in a report objected to the discharge of the sewage 


cluded from consideration any outfall that would not drain all of the east 
slope. It could not be allowed tu discharge into Easton’s Pond, and it was 
feared could not with safety continue long to be discharged into the Harbor. 
/ With these limitations in its location it must be in the current of Narra- 
gansett Bay or in the ocean to the south of the town. 

Some observations were made with bottle floats at the proposed outlets, at 
Coaster’s Harbor Island, at Goat Island, from the head of Long Wharf and 
and Ledge Road at the south end of the island. 

These floats were bottles about five inches Jong of four ounces capacity, 
postal cards with my address printed on one side and a request to the finder 
to fill the blanks of day and location and drop into the mail on the other 
were placed in them. 

About ninety of these were put out at the points named, at different time 
of the flood and ebb tide and on days when the wind was from different di- 
rections. A little more than one-half were picked up and the postals re 
turned, 

Of those put out from the head of Long Wharf (inside of Goat Island) all 
that were found, more than half, were found about the wharves. 

Of forty-four let out on the outside of Goat Island but one was picked up 
inside of Lime Rock light in the inner harbor, The others were picked UP 
on both shores of the bay between Castle Hill and seven miles up the bay. 
Of those let out at Coaster’s Harbor Island about the same percentage W* 
found and within the same length of shores, 

Of those let off at Ledge Road all that were found, about one-half, wet? 
on a beach a few miles east of Watch Hill, nearly 20 miles away. 

These observations alone do not afford a sufficient basis for exact conclt- 
sions, but they are certainly entitled to consideration, and taken in cone’ 
tion with well known facts give indications that may be safely followed. 





inside of Goat or Coaster’s Harbor Island, or to any cove or bay near 
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The current outside of Geat Island and Coaster’s Harbor Island runs at a 
rate of about 2 miles per hour on both flood and ebb tide. 

Floating matter discharged at any of the points indicated, will in some 
cases be thrown upon the shore, but the great body of water, in which it 
will be washed and diluted, will prevent its becoming offensive, 

The sewage matter discharged in suspension is relatively so small in quan- 
tity that it could not appreciably affect the immense volume passing into and 
and out of the Bay. 

An outfall at either of the three points named would not probably prove 
objectionable. The choice must be determined by their probable efficiency 
and cost. 

With the outfall at Ledge Road the area west of Spring Street and along 
Easton’s Pond and the Point would not be reached without resort to pump- 
ing, besides it would involve a very large outlay before the present sewers 
could be diverted from their existing objectionable outlets into the harbor. 

With the outfall on Coaster’s Harbor Island and without pumping it 
would not be possible to effectually drain Thames Street without raising the 
grade of Thames Street, an expensive undertaking that would certainly be 
strenuously opposed. 

An outfall in the vicinity of Fort Adams would involve a great expense in 
building, and would possess no sufficiently countervailing advantages over 
the proposed outlets. 

An outfall in the current west of Goat Island would be equally effective 
with the others in delivering the sewage in a strong tidal flow where it 
would be rapidly diluted and borne away ; it would be near the centre of 
the areas fcr which drainage is to be provided, thus securing the most 
favorable gradients, and it would begin to relieve the present sewers with a 
smaller outlet than any of the others, With this outfall the system could 
be extended to include all of the town where drainage is now required and 
all of the east slope from the lower end of Bellevue Avenue to beyond 
‘*Two Mile Corner,” in Middletown, 

By discharging all at one outlet we reduce the expense of the system, and 
if in the future some process is perfected by which the sewage can be profit- 
ably returned to the soil, pumping works will only be required at or near 
the outlet. 

The proposed plan contemplates having the outfall in deep water outside 
of Goat Island and opposite the head of Long Wharf, 

The harbor is to be crossed by an iron syphon pipe laid in a trench to 
preclude the possibility of injury from anchors, although it is believed that 
this precaution is not necessary, as vessels never anchor in this part of the 
harbor. The lowest point of this syphon will be at the wharf, and will 
there have a sump from which to pump out the contents of the syphon in 
case examinations or repairs should be necessary. This pipe is to be 2} 
feet in diameter which is deemed of sufficient capacity for the ordinary sew- 
age of a city of 30,000 innabitants. Provision will be made in the first 
construction for attaching another pipe to the end of the sewer if it should 
be needed. 

The main sewer, equivalent to 5 feet in diameter, will be extended up 
Long Wharf to the City Hall ; a main branch, 4 feet in diameter, from that 
point will be extended along Thames Street to Brenton Street, where it will 
intercept the sewage from Harrison Avenue ; it is then to be extended up 
Brenton Street and along Spring Street to Ruggles Avenue, thence through 
Ruggles Avenue to Ochre Point Avenue, up this avenue to Narragansett 
Avenue, where it will receive the sewage from the sewer in Narrayansett 
Avenue now discharged at ‘‘ Forty Steps ;” the present sewer to be retaine| 
as a storm water overflow. 

The sewer along Thames Street is to intercept the sewage which now 
flows direct into the harbor. These sewers to be preserved for outlets for 
storm water. In building new sewers in the streets on the west slope, sey- 
eral might unite on Spring Street, and thus save the building of large 
sewers in each street. 

Storm overflows are to be provide at four or five places along Thames 
Street between Long Wharf and Wellington Avenue, The semay be located 
at the least objectionable points, The storm water in the short streets with 
steep slopes may be allowed to flow over the surface and discharge direct 
into the harbor without danger of flooding any property of value. 

From Ruggles Avenue and Spring Street a sewer can be extended through 
Spring Street and Bellevue Avenue and Ledge Road, draining to eleva- 
tion 30, 

From the main sewer at City Hall another main branch will extend up 
Washington Square to near the State House, in open cut ; from this point 
to Redwood Avenue and North Kay Street it is proposed to tunnel, passing 
under Spring Street, Bull Street, Mann Avenue, Ayrault Street, and Cran- 
ston Avenue—the sewage from each of these streets to drain into it through 
Pipes in the shafts, From Redwood Avenue it will be extended in open cut 
to or near Channing Avenue, where, at elevation 10, it will, when the neces- 
sity arises for it, receive the sewage of the east slope from a point not far 
horth of Narragansett Avenue, and also the sewage from the west side of 
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Bailey’s Brook to the crest near Major Bull’s, in Middletown. It will also 
receive the sewage from Broadway beyond Malbone Road. 

The Tanner Street sewer will receive the drainage of the district to the 
south and east of Gibbs Street, and thence to include Miantonomi Hill 
above elevation (50). This sewer will contiuue to receive the storm 
waters of the natural drainage, of which it occupies the lowest line ; its 
ordinary flow will be intercepted on Washington Square by the Tunnel 
sewer. 

The district west of the Tanner Street district will be drained into the 
main outfall sewer on Long Wharf, by a sewer preferably along the line of 
the railroad, if the right of way can be procured ; if this cannot be secured 
without trouble the main sewer should be located on Washiugton Street, 
up to Bridge Street, along Bridge Street to Third Street, and to be extended 
on Third Street out as far as the estate of Thomas Dunn, Esq. 

1t will be observed by reference to the accompanying map that the sewers 
described do not occupy the natural lines of drainage, but are planned to 
intercept the ordinary flow of sewers already built or that may be built on 
these lines that would otherwise digcharge this flow at objectionable points 
into the harbor on the west, the Cliffs and Easton’s Pond on the east. 

Depth of Sewers.—The considerations that determine the depth to which 
the sewers should be laid vary with every town. The desirability of keep- 
ing the level of soil water as low as possible is an argument for deep sewers. 
When thus placed they give ample fall for house connections and secure 
basements against moisture ; and where these are used for business pur- 
poses or for habitations the sewers should be so built. In Newport there is 
no such demand, nor is it likely that there ever will be, at any rate such a 
probability is so remote that we should not be warranted in providing for 
it at much expense. 

To secure in all cases a fall sufficient for efficient house connections (not 
less than 1 in 60) the crown of the sewer should not be less than 9 feet 
below the curb. This would drain to 7 feet depth on the rear of a lot 100 
feet deep. Sewers built on streets with steep gradients may have a less 
depth, and the fall required for house connections be obtained by carrying 
the outlet further down the hill; but this is not considered desirable, if it 
can be avoided. 

The advantages to health claimed in lowering the level of the soil water is 
not gained unless this lower level be maintained. The dangers are rather 
increased if at one time the soil is thoroughly drained and then becomes 
sodden by defects or inadequacy in the drains. 

It is manifest that without resort to pumping no sewers can be laid that 
will drain any section that lies below the level of high water. 

Cellars should in no case be allowed to drain into public sewers where 
they (the cellars) are below the level of high water of spring tides, and even 
when placed at this level they are in danger of being flooded in storm tides. 
In such sections the sewers cannot be relied upon to keep the water level 
below that of high water. Dwellings with cellars that are liable to be 
flooded in storm tides, or that are so low that they cannot have cellars, aro 
not suitable for residences, and the city should not accept a street the grade 
of which is not high enough to give cellars above tide, 

Size of Sewers.—It is evident that the sizes of the sewers of a system 
must be proportioned to the amount of surface water that is allowed to 
reach them, added to the maximum water flow. 

It 1s the practice in most cities of Europe and this country to provide 
sewers of sufficient size to carry off the waters of all storms, except extraor- 
dinary ones, a portion of which must be allowed to flow on the surface, 

Where the sewage is pumped and then used in irrigation, or clarified by 
subsidence or chemical precipitation, as in many of the cities of England, 
and some on the continent of Europe, it is important to exclude as large a 
portion of the storm water as can be done, to save the expense of pumping 
and treating. The sewers may be built much smaller if they are to carry 
only sewage, and of course the cost will be much less ; but there are some 
disadvantages in excluding the storm waters. 

1st. In very wet weather our streets would be flooded, particularly at the 
foot of slopes. 

2d. Unless special provisions be made by a separate system of drains, we 
should not effect the lowering of the subsoil water—one of the first objects 
in the introduction of sewers. 

3d. We should deprive the sewers of the complete flushing that they 
would receive in each storm. 

4th, The surface water from our streets at the beginning of storms is 
hardly less foul than the usual flow of sewage, and should be carried away 
by the sewers. J. Bailey Denton, F.G.S., ete., author of several sanitary 
works, in his ‘Lectures Before the School of Military Engineers, at 
Chatham,” says: ‘‘ It may be laid down 1s a rule that the surface waters 
should be excluded from the sewers to a very considerable extent,” but ‘a 
sensible portion may be admitted with advantage.” ‘‘ If a proper regard is 
paid to economy in sewerage works, in no case will it be found advisable to 
exclude from the sewers the whole of the surface waters,” In addition to 
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the ordinary sewage flow there will be a considerable quantity of water | 
from springs and wet ground that will find its way into the sewers even | 
when the utmost care is taken to ntake them tight. This, in many English | 
| means of ventilation at the flushing tank above the last house connection. 
|If the sewers are properly built and fully ventilated, and flushed when 


towns, equals the amount of the water supply—that is, the discharge of the 
sewers is twice the amount of water supplied to the town. 

The general practice in this country has been to build the sewers large 
enough to carry off one-half an inch of rain per hour, all that is supposed 
to reach the sewer in that time from one inch of rainfall, and to allow any 
excess to run over the surface. The sewer in Tanner Street was planned 
and built of this capacity. The sewer occupies the line of an old brook, in 
a section fully improved, where there are no opportunities for relieving the 
sewer by storm overflows, and where if the water were allowed to run over 
the surface it would prove a great inconvenience and damage to the property 
along its line. 

In the plan submitted the main sewers are intercepting, and are designed, 
when the whole town is sewered, to carry, in addition to the ordinary dry 
weather sewage, one-fourth of an inch of rain in twenty-four hours. The 
sewer on Thames Street is to be provided with four or five overflows be- 
tween the City Hall and Wellington Avenue. The sewers un the east slope, 
north of Narragansett Avenue, are to have overflows for storm water, so 
that the sewer through the tunnel will be of ample size when the whole area 
has been sewered. 

The sewers heretofore built in the streets running west into the harbor 
are generally large enough to carry all of the surface water that reaches 
them. 


Gradients of Sewers.—The invert of the outfall sewer at the head of 
Long Wharf is to be at one foot above mean low water ; the gradient thence 
to City Hall will be one in two thousand, the same along Thames Street to 
Wellington Avenue, thence to Brenton Street, Spring Street, and Ruggles 
Avenue, oue in five hundred. From the City Hall to and through the 
tunnel the gradient will be one in one thousand. 

These gradients seem small, but they are not less than are ia use in some 
important cities in England and in this country. 

The main sewer in Bristol, England, has a gradient of 1 in 2310; one of 
the intercepting sewers has a fall of 1 in 890. These sewers were completed 
in 1874. The sewers of Portsmouth, England, commenced in 1865, have 
very flat gradients. One, 4630 feet in length, has a fall of but 6 inches to 
the mile. One, 4 feet in diameter for 2400 feet, has a fall of less than 1 foot 
to the mile. Another, 4 feet in diameter, has for 1800 feet a fall of one foot 
per mile, These sewers are kept clean by flushing. The flattest gradient 
of Providence sewers is 1 in 1000. In the new system of intercepting 
sewers of Boston the flattest grade is 1 in 2500. A sewer built in Brook- 
line, Mass., in 1878, has a grade of 1 in 2500. 

From these examples it will be seen that the gradients adopted are not so 
flat as sorme in use both in our own and other countries. Exactly what 
gradient is necessary to render sewers self-cleansing is not satisfactorily es- 
tablished. The conditions are seldom alike in any two sewers, so that we 
often find a sewer with a steep gradient requiring cleansing while one with 
a flatter gradient will be self-cleansing. ‘The difference may be due to the 
fact that in the case of one the street is paved, while in the other it is a dirt 
road ; or that there are fewer house connections, and consequently less 
water flowing in the sewer. In Providence, sewers with a grade of 1 in 50 
have required cleaning, while others of the same size with a grade of 1 in 
200 have been self-cleansing. No sewer is likely to be self-cleansing at its 
extreme upper end ; for all such cases arrangements should be made for 
flushing. 

It is proposed to provide means for flushing all of the sewers. Even 
those running down the steep slopes are to have small flushing tanks above 
the last house connection, The main outfall sewer on Long Wharf and the 
intercepting sewer on Thames Street are to be provided with means for 
fiushing at each manhole, the manholes being located every 300 or 400 
feet. 

The sewers running down the west slope can be made to serve as flushing 
reservoirs for the intercepting sewer on Thames Street. Two flushing reser- 
voirs or galleries are to be built near Brenton Street to be supplied from 
the springs there. 

The sewer in the tunnel will serve as a flushing reservoir for the main out- 
fall by having a gate near the State House. The necessary supply of water 
for doing this will be drawn from Wilbur’s Swamp, where a constant and 
sufficient amount can be had at all seasons. 

The sewers tributary to the outfall sewer will be provided with gates, to be 
closed when this sewer is being flushed, as far as may be found desirable. 

Ventilation of Sewers.—The surest safeguard against sewer gas is to 
provide numerous manholes with perforated covers in the sewers, thus pro- 
moting free circulation of air through them at all times, When there is a 
large number of ventilating shafts along the line of a sewer, there is but 
little danger of any of them becoming a nuisance, or of the houses in the 
higher parts of the town being trout\sd from the forcing of traps by gases 
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driven from low-level sewers in time of storms. To prevent this still fur- 
ther, however, the sewers running down the hill should be provided with 
flap valves in the first manhole above the intercepting sewer, and with 


necessary, there should be no danger from sewer gas. 

House Drains.—It matters not how well sewers may be planned and 
buil;, if the house connections are not properly laid serious trouble will be 
experienced. When the sewers are built slants should be built in them for 
each lot, and the drain carried to the curb line ; and when the house drain 
is laid it should be done under the inspection of a competent person. 

The practice of cutting into either pipe or brick sewers to make connec- 
tions is often the cause of dams of pieces of brick, pipe, etc., and consequent 
deposit. Connections should be made only under special permits, and by 
competent mechanics. 

The usual size of house drains is 6 inches in diameter ; they should be 
laid with a fall of not less than 1 in 60. Great care is required in laying 
these, if serious consequences are to be avoided. No rules can be laid 
down that will take the place of intelligent, faithful, and efficient workman- 
ship. 

Accompanying this report is a map of the city and a portion of Middle- 
town, being the entire area for which the proposed system provides, It 
shows the drainage districts. A diagram* of the main outfall and inter- 
cepticg sewers, showing the depth of cutting, gradient, and storm over- 
flows is also given. 

{See map, p. 175.] 

Cost.—The system of sewerage here presented is for the main outfall 
sewer with the main intercepting sewers, which, when built, will intercept 
the flow of the present sewers, and all that will be required for many years. 
The cost of the main sewers only is estimated for. Much of the area for 
which these sewers will provide is as yet used for agricultural purposes 
only. Sewers cannot be planned until this is laid out, by which time it will 
probably be determined how much water the sewers should carry—an im- 
portant matter in determinining their sizes and cost. Again, any estimate 
for these at this time would be of little value when they would be built, 
because of the changes in the cost of materials and labor likely to take 
place. 


Estimates. 
1800 feet of 24-ft, cast iron syphon pipe, at $12.................. $21,600 
2000 feet of outfall sewer on Long Wharf, equivalent to 5 feet in 
ee SE ee eee rte Mer rrr re re 16,600 
6000 feet of intercepting sewer on Thames Street, 4 feet in diame- 
nia cians ok ase oka h Keke eRe cars ested oes We 39,000 


600 feet of sewer on Washington Square, 4 feet in diameter, at $7, 4,200 
2900 feet of sewer in tunnel from Washington Square to Kay 


Bitpaet. 2 Caot in GHOOO, BUTE. oc os cece ssseesccevscces 43,500 

ey 6 56 xe Ni n'04'5 43 SEA 5 4K.0 UK a Wats 0:0 elon sin cleats 780 
2 flushing reservoirs (9000 gallons each) near Brenton Street, 

ee. ah hs ee aaa as wig: Ripinievints kas seatece 1,500 
Storm overflows, five on Thames Street and two on Long Wharf, 

ey « a0 agua Sa eAaA TD nian ake ae tan vale teen 4,200 

| MOTT TTY TET Lei ire irl es $130,880 


Respectfully submitted, 
Jos. P, Corron, C.E. 





The Telephone in Coal Mines. 
Pe ER Le 
London /ron has the following upon this subject: —‘‘ There are difficul- 
ties connected with the application of electric lighting to coal mines, which, 
however, are not insuperable ; but there can be none to the use of the tele- 
phone as a means of communication between the miners and the upper 
world, as well as with the authorities underground. The advantages of the 
telephone would be manifold in the ordinary routine of the pit. In the 
only colliery in which, we believe, it is in use, the engineer above is able to 
satisfy himself as to the condition of the pumping machinery in the parts 
of the works the most difficult of access, by merely listening to the sounds 
given out by the valves, ete., independently of the advantage of sending 
immediate advice or instructions on an emergency ; and it is evident that, 
in case of an explosion, were the wires properly protected, the communi- 
cation they would afford with workmen suddenly entombed alive would be 
of the utmost importance. : 
On this last account the establishment of means of instantaneous com- 
munication with those employed in mines has, we are informed, been 
already enforced by one of the Australian Legislatures,” 








* This diagram not printed, 
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Water-Proof Coverings. 
i 
By F. Continewoop, Member of the American Society of Civil Engineers, 
Read at the Twelfth Annuai Convention, May 25, 1880. 


As a contribution to the general subject of the use of asphaltes, bitumens, 
ete., the writer would offer the following bit of experience: 

As it is intended that the arches of the approaches of the East River 
Bridge shall be used for mercantile purposes, it became necessary to cover 
the concrete over the arches with some protecting substance, which should 
keep out all dampness from the masonry. On inquiry among persons en- 
gaged in such work, a great diversity of material was offered, and each 
urged as the best for the purpose, 

It was accordingly decided to ask bids generally, each bid to be accom- 
panied by samples for testing. 

In deciding on the tests, the following requirements were had in view: 

1st. That the covering should be impermeable to water at all tempera- 
tures, and 

2d. That it should be permanent. 

It is evident that there is little danger of failure at high temperatures, 
but at low temperatures cracks may develop from contraction or shocks, 
allowing water to pass through. The tests on this point were, to make 
some wooden moulds with grooves about 2 feet long, with enlargements at 
the ends, so as to give a shape like an eye bar, and fill them with the mix 
ture, ‘These, with some flat pieces of the material, were exposed toa 
freezing mixture for 48 hours. Some of the long pieces cracked under this 
test. After freezing, the plates were first tested with a loaded point for 
penetration, and then dropped a short distance to see whether they would 
break. In this way a fair idea of the respective hardness and brittleness 
was obtained, and also (by careful measurements) the relative contraction. 

After this the specimens were exposed to heat, to see their behavior under 
a high temperature. 

The next tests were for durability, and proceeded upon the assumption 
that in process of time destruction must occur, if at all, in two ways: 

1st. By the gradual evaporation at ordinary temperatures of the volatile 
oils contained in the water-proofing material, and which give plasticity to 
the mass, thus causing them to be crumbly and absorbent, as witnessed in 
coal tar roofs, The test for this was to weigh with delicate scales a small 
mass of the material, and expose it in a sand bath to a temperature of 212° 
for 48 hours, noting the percentage of loss. 

The second possible cause of failure was considered to be absorption of 
water, which by freezing and thawing would eventually cause disintegra- 
tion. For this test carefully weighed specimens were soaked in water for 
48 hours, taken out, wiped carefully, and reweighed to determine increase 
in weight. 

A third possible cause of deterioration would be looseness of structure, 
causing rapid abrasion under passing loads, but this would be determined 
by the second test above. : 


The various samples offered may be classified as follows: 


1st. Alternate layers of coal tar and felt. 

2d. A mixture of soapstone, crude petroleum, and resiu. 

3d. Trinidad bitumen (refined) and coal tar, with an admixture of sand. 

4th, Asphaltic mastics consisting of various mixtures of Val de Travers or 
Limmer asphaltes, with Trinidad bitumen, residuum oil, limestone, sand, 
ete. 

5th. Trinidad bitumen, with paper or felt, in consecutive layers, 

6th. Trinidad bitumen (refined), mixed with about 10 per cent. of residu- 
um oil, put on in consecutive layers, 

The tests showed that all of No. 1 were totally unreliable for permanent 
work, 

No. 2 is an admirable fire-poof material for roofs, , There was a loss of 
one-half per cent. by boiling, however, and the price was too great. 

No. 3 absorbed 3 per cent. of water, and was evidently poorly prepared. 

No. 4. Of these the best samples were excellent, but were rather hard at 
low temperatures, Of the poorer ones (those most adulterated), some failed 
by cracking, showing brittleness, others by absorption, taking up as much 
as 4} per cent. of water. The best were too expensive. 

No. 5 were decided against, on the ground that no paper layers could be 
made continuous, and there seemed no reason for inserting a foreign sub- 
stance which had no protective power of its own. 

No. 6. A mixture of 20 per cent. residuum oil and 80 per cent. Trinidad 
bitumen was found to be too soft. The residuum oil or petroleum wax is 
that product of the distillation of petroleum which passes over at tempera- 
tures between 800° and 900° F. Reducing the oil to 10 per cent. gave a 
mixture neither too soft when warm nor too brittle when cold, entirely non- 
absorbent, and losing nothing when boiled. It was. theretore decided that 
as the price was less than that of any other acceptable sample offered, the 





bid would be accepted, to put down three layers having a total average 
thickness of half an inch. 

The lesson to be learned from these tests in respect to the use of such 
materials in road making is this, that -it is possible to take a piece of 
material from a street (a very small piece wili do if chemist’s scales are 
used), and determine at once whether there is a reasonable probability of 
its being of a lasting character. All experience goes to show that com- 
pressed asphalte cannot be durable unless well compressed; and the 
absorption test ought to reveal the physical condition of any specimen as to 
porosity. A tensile test, by comparison with known mixtures, would reveal 
something also as to adulteration of the mixture by an excess of grit or 
earthy material. One bidder put in peat for some purpose best known to 
himself, Of course, no person would recommend the mixture adopted as 
suitable for road making ; it can only be used where covered from the sun’s 
rays by an external covering of some thickness, for the express purpose of 
keeping out water. 

This experience is given as one method—in the present case a very suc- 
cessful one—of deciding among a lot of bids having apparently few points 
in common on which to hase a degision. 


Epwarp P. Norta.—The interesting experiments detailed by Mr. Col- 
lingwood may be supplemented by a notice of the tensile strength of some 
samples of asphaltic mastic (No, 4, mentioned above), and of a bituminous 
mastic known as Filbert’s vuleanite. 

The asphaltic mastic was made from Val de Travers asphalte, melted in 
the ordinary refined Trinidad bitumen, with the addition of about 50 per 
cent. of clean silicious grit of the size of a pea, 

The vulcanite is identical with that tried in Fifth avenue, between 
Twenty-fourth and Twenty-fifth streets, in August, 1879, and is composed 
of 14} gallons of refined Trinidad bitumen, 7 cubic feet of find sand, both 
heated to 300° F., and 1 to 14 gallons of a mixture of cement, limestone 
dust, and sulphur, all mixed in a horizontal pug mill. 

The test pieces were one inch square, and were broken on a cement 
testing machine that only registered to 400 pounds, 

Four samples of the vulcanite were brokea at 120, 140, 185, and 230 
pounds, Five samples of the asphalt mastic were broken, one at 352 and 
one at 400 pounds, the other three stood 400 pounds for over a minute, and 
broke with an added weight of from 20 to 50 pounds, ~~ All the test pieces 
were immersed for over an hour before the breaking in ice-water; the tem- 
perature of the room was 85°. 

The asphaltic mastic probably had more than twice the tensile strength 
of the vulcanite, and would be less liable to crack from changes of tempera- 
ture. 

This mastic, without the addition of grit, is largely used in France for 
covering arches, casemates, and powder magazines, with very satisfactory 
results, as the mastic yields to the settlement of the masonry without 
cracking. 

It may be doubted if the test proposed by Mr. Collingwood would be a 
valuable aid in selecting a paving material, as newly laid compressed 
asphalte would not show as well under it as the mastic, yet experience has 
shown that it is much more durable than the latter for wheelways—so much 
so that the Limmer Company, of London, are replacing their mastic pave- 
ments with compressed Sicilian asphalte, and it is doubtful if asphaltic 
mastic will wear better than the best of the bituminous mastics as now laid, 
particularly under rapid traffic in cold weather, but the asphaltic mastic 
would be the best absorbent of the two. 


F. Conzinawoop.—In continuation of the discussion of ‘ water-proof 
coverings,” I have a few additional facts to offer, 

Our work, as far as it was concreted, was covered during cold weather 
with the mixture mentioned above, namely, refined Trinidad bitumen with 
10 per cent. of residuum oil. It was then expected that the stone paving 
would be laid early in the spring, and a thick layer of sand was spread over 
it. Instead of this, owing to delays, the pavement has not yet been laid, 
(July 24, 1880), and the whole has been exposed to the hot weather of the 
past few months. 


The temperature has, under the circumstances, been sufficiently high to 
cause the bitumen to rise in places through the sand, and to flow to a mod- 
erate extent. 

This experience shows that it is neeessary to attend to the upper limit of 
temperature as well as the lower. I am now inclined to think that the 
bitumen would be better without any oil. With the full thickness of pav- 
ing and sand we expect to put above it. the temperature will probably not 
be high enough to disturb it. This is, ho doubt, the reason for the intro- 
duction of felt and paper in its use over roofs and sidewalk vaults. 

There is a practical difficulty in applying it to the inside of drains. When 
hot enough to insure thorough adhesion to the walls of the drain, the smoke 
is so thick that the workmen cannot see what they are doing. The soap solu- 





tion would probably be the best application in such locations, 
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The asphaltic mastic without grit is unquestionably a good material, as a 
number of such samples when tested showed no absorption. 
This would have been selected’in the case of the bridge work had not the 


multiplied by 10 gives the percentage of it in 100 measures of gas ex- 
amined. 
Certain corrections have to be made in the final reading of the graduated 


price been higher than that of the bitumen. It was not considered enough | tube, owing to fact that the oxygen is not always pure when made in a 


better to warrant paying the considerable difference there was in the bids. 





Apparatus for Determining the Percentage of Nitrogen in 
Coal Gas. 
——— 
To the Editor of the American Gas Light Journal :— 

Dear Sir—Inquiries having frequently been made for a simple way of de- 
termining the percentage of nitrogen in coal gas, permit me to call your 
attention to a new and very effective apparatus for reaching this result, 
devised by Dr. A. W. Wilkinson, Chemist to the New York Mutual Gas 
Light Company, as an addendum to his volumetric apparatus, which was 
noticed in the Journat some time since, as manufactured by the Goodwin 
Gas Stove and Meter Company, of this city. f 

Nitrogen is a non-combustible gas, and seriously interferes with the 
quality of the light that gas free from it is capable of. The sources for the 
introduction of this destroyer of perfect combustion are numerous about 
gas works—for instance, leaky retorts under vacuum, or any insecure joint 
between the exhauster and retorts, When air is taken in through a heated 
leaky retort, the oxygen is burned up, leaving the nitrogen in excess of that 
indicated by the amount of oxygen shown in an analysis by the volumetric 
apparatus for air—the composition of air being one part oxygen to four 
parts nitrogen. Every coal gas maker ought to know that the introduction 
of air is at the expense of light, and it is to enable him to detect the quan- 
tity of nitrogen present that I now describe the new apparatus in use at the 
works of the New York Mutual Gas Light Company. The previous manner 
of testing for nitrogen necessitated the services of an expert chemist and 
costly apparatus, and it was an operation requiring much time and involy- 
ing considerable expense. The new apparatus is simple, effective, and 
economical, and easily manipulated after limited practice by any intelligent 
person, and a result reached in a very few minutes which, although not 
absolutely correct, approximates so closely to the actual quantity present as 
to serve all practical purposes of gas making. 


Description of Apparatus. 

It consists of a tank or well about 6 inches in diameter and 2 feet deep, 
fitted with a waste pipe at bottom, and set in any laboratory table and filled 
with water. A stand supports a graduated tube with stopcock at top, and 
divided into 100 equal parts from the top downward. This tube is the 
same as used in the volumetric apparatus hereinbefore mentioned, with the 
exception of two platinum wires soldered into the glass tube near the top, 
as is usual in the eudiometer tube. A funnel is ground to fit the tip of the 


tube. 
Manipulation of Apparatus, 


Clamp the tube in stand and raise it nearly out of water. After removing 
funnel, slip a rubber tube upon tip of tube and draw water up to completely 
fill tube ; then close stopcock and the tube is full of water and ready for the 
introduction of the gas to be examined. Connect the tip of tube to the 
pipe in which this gas is flowing by means of a piece of rubber tubing ; 
open the stopcock upon tube carefully and introduce 10 measures of coal 
gas, and afterward introduce 10 to 15 measures of oxygen gas. It is im- 
portant to be exact in measuring these volumes. Oxygen gas can be made 
by decomposing chlorate of potash in a small flask, as is customary in the 
production of oxygen; or, for convenience, a cylinder of oxygen in a com- 
pressed form could be procured from the manufacturers of this article. 
This oxygen may be introduced at the lower end of the tube, passing up 
through the water. 

The tube is now lowered part way into the well, funnel adjusted to tip of 
tube, and partly filled with water, care being taken that all bubbles of air 
in this funnel are expelled. A small quantity of the water in the funnel is 
allowed to flow down the tube, which causes the gases to become intimately 
mixed. The tube is now lowered down into the well to the level of the gas 
in same, and ready for combustion, which is produced by passing an elec- 
tric spark through the small wires soldered inte the tube, from a small 
battery, by the aid of a Ruhmkorf coil, or any other convenient mode of 
generating an eleciric spark. The explosion, although quite active, is not 
sufficiently severe to expel any portion of the gas from the tube. The re- 
duction of volume of gas in the tube is now quite apparent—in fact, ail the 
carbon and hydrogen compounds have been burned into carbonic acid and 
water, leaving the excess of oxygen and nitrogen contained in the gas, as 
also the carbonic acid formed by the combustion. 

The carbonic acid is now dissolved out by introducing into the funnel a 
small quantity of solution caustic potush, and allowing it to gently flow 
down the tube. This is followed by a solution of pyrogallate of potash, 
which absorbs the oxygen. leaving the nitrogen, This volume of nitrogen 


flask, a series of tests made in the volumetric apparatus before mentioned 
showing 1 part nitrogen to 16 parts oxygen, which fact must be taken into 
consideration in determining the volume of nitrogen, otherwise the gas 
under examination would be charged with more nitrogen than actually ex- 
isted, 
If a cylinder of oxygen is used, subject it to analysis, and the percentage 
of nitrogen found will serve as long as the contents of the cylinder continues 
in use, 
This analysis of coal gas shows the exact amount of nitrogeu present, no 
matter from what source it comes, and the time required for a complete 
analysis is less than that consumed in the perusal of this communication. 
Respectfully yours, 

KE. 8. T. Kenepy. 

New York City, September 15, 1880. 





Railway Carriage Lighting. 
oo 

The question of the efficient and economical lighting of raitway carriages 
is one which has occupied attention ever since railways were established, 
and of late years considerable ingenuity has been exercised in attempting its 
solution. Hitherto this has not been satisfactorily accomplished, but the 
system we are about to notice would appear to meet all the requirements of 
the case, and to offer a simple, efficient and economical means of railway 
carriage illumination. The system is that Mr. Julius Pintsch, which has 
met with marked success in Germany, where it was first introduced, and it 
is now giving equal satisfaction in this country on several lines of railway. 
In this system the illuminating agent is oil gas, which is stored and used 
under pressure, and the manufacture of which and its application to car- 
riages on several lines of railway we have recently inspected. The manifest 
deficiencies of the old oil lamp long since led to the adoption of coal gas on 
our metropolitan lines, and its use has there been attended with a certain 
amount of success, but still leaving much to be desired. As an illuminator 
coal gas is far in advance of the oil lamp, but its use involves cumbrous 
gasholders on the tops of the carriages, while the comparatively short sup- 
ply of light which at the best can be insured without renewal, the waste of 
gas in charging the holders on the carriages, and the frequency of that op- 
eration constitute drawbacks which it would be most desirable to avoid. 
Several inventions have been introduced with the view of burning coal gas 
in railway carriages under improved conditions, the main features of which 
are the raising of its illuminating power and the storing and burning of it 
under pressure. Although some of these devices, which have been noticed 
by us, promise well, none of them have as yet passed from the region of 
}experiment into the domain of practice. Hence, toa considerable extent, 
railway carriages still continue to be lighted on the old oil lamp system, 
which system has long since been superseded in almost every other direction. 
It was the many difficulties by which Mr. Pintsch found himself surrounded 
when endeavoring to produce a satisfactory system of lighting by means of 
ordinary coal gas that led him to investigate the subject in another direc- 
tion, and finally to perfect and adopt the oil gas system which bears his 
naine. In this system the gas is produced mainly from shale oil refuse, 
which is obtained from the paraffin works in Scotland, and the most recent 
examples of the application of the system are those in connection with the 
District and the Southeastern Railways, the oil gas works being situated at 
the Mansion House station on the former, and Rotherhithe on the latter 
line. Similar works are to ve found at Stratford, on the Great Eastern 
Railway, and at Baker street and Hammersmith, on the Metropolitan Rail- 
way. By the courtesy of the directors of the company we recently paid a 
visit to the works at Hammersmith, which are very compact and complete, 
and over which we were conducted by Mr. Hugo Pischon, the secretary and 
manager of the company, whose offices are at Metropolitan Buildings, New 
Broad street, London. 

The shale oil refuse is distilled in retorts, for which purpose there are four 
coupled furnaces, each containing two cast iron © -shaped retorts 10 inches 
deep, and placed one above the other. The oil is fed into the upper re- 
tort, where it is evaporated, and the vapors pass thence into the lower re- 
tort, where their complete decomposition is effected in the presence of a 
greater degree of heat than is found in the upper one, the lower one being 
directly over the furnace, The tar is conveyed away as it is formed, and is 
used on the line for general purposes. The gas is conducted from the re- 
torts to the condensers, and thence it passes through a washer and two pu- 
rifiers to a meter. From the meter, where the quantity of gas produced is 
registered, it is led to a gasholder. The gas thus prodaced is only tempo- 
rarily stored in this holder, its final destination being four wrought iron 
cylindrical store holders, where it is retained for use under pressure, And 





th 


ce 


pi 
tai 
12 
by 
rod 
Th 
me 
inf 
the 
the 
by 
bu 
lar; 
the 
will 
one 
trai 
thr 
pres 
the 
W 
syst 
sout 
oni 
fact 
ado} 
mail 
stoc! 
ble 1 
pass 
on C 
been 
of th 
with 
ing f 
sider 
neith 
conn 
ment 
is ay 
use 1 
from 
gas, 
while 
cost : 
bie fc 
perie 
cost { 
lighti 








Oct. 16, 1880. 


American Gas Light FZournal, 


179 








this constitutes the important feature of Pintsch’s system, that the gas is 
stored uuder considerable pressure on the works, and it is also used under 
pressure in the railway carriages, which, it appears, cannot be satisfactorily 
done with ordinary coal gas. 

The compressing pump has two compressing cylinders of different sizes, 
the larger being 7 inches and the smaller 4 inches in diameter, both being 
water jacketed. These pumps are placed on the same frame with the engine, 
which has a 12-inch cylinder with a 12} inch stroke, and is run at 25 revolu- 
tions per minute. 

Tie gas is drawn from the gasholder into the larger cylinder, where it is 
compressed to four atmospheres, or 60 lbs. to the square inch, It then 
passes into the smaller cylinder, where it is further compressed to ten atmos- 
pheres, or 150 lbs, per square inch, at which pressure it is delivered into 
the store holders, These holders are 18 feet long and 4 feet in diameter, 
and at atmospheric pressure are capable of containing 250 cubic feet of gas 
each, or 1,000 feet in all. This, however, is increased to 10,000 feet by com- 
pression, which is the absolute quantity stored, and which is always ready 
for use. 

From these store tanks the gas is conducted to the filling posts, six of 
which are placed in the 6-feet way in the station at Hammersmith about a 
carriage length apart. A coupling hose for connecting the filling posts with 
the carriage completes the arrangement so far. The compressed gas is 
stored for use in the carriages in a couple of wrought iron cylindrical re- 
ceivers 6 feet long and 20 inches in diameter, which are connected together 
by a pipe, and are fixed to the under framing of each carriage. These re- 
ceivers are filled with the gas from the filling posts by means of the coup- 
ling hose, and it is there stored for use at a normal pressure of six atmos- 
pheres, and they contain a charge sufficient for use for 36 hours, unless a 
shorter time is desired. From the receivers the gas passes through 3-inch 
pipes to a regulator, by means of which a uniform pressure is always main- 
tained at the burners. This regulator consists of a cast iron conical vessel 
12 inches in diameter and 6 inches high, the upper part of which is closed 
by a gas proof membrane. To the center of this membrane is fastened a 
rod with a movable joint, which is placed in connection with a special valve, 
The gas passes from the receiver into the regulator until the tension of the 
membrane is sufficient to actuate the valve through the lever, the further 
influx of gas being thus automatically stupped. As the gas passes away to 
the burners for consumption, the deficiency is continually made good, and 
the action of the regulator is so perfect that the flame is in no way affected 
by the vibrations of the carriage. A }-inch pipe conducts the gas to the 
burners, which are conveniently placed in the carriage roof, and this is the 
largest pipe used in the carriages, There are means for extinguishing all 
the lights in a carriage at the same time, and each carriage is further fitted 
with an arrangement for turning all the lights down to a mere glimmer at 
once, and of turning them up again. ‘This is very useful in cases where the 
train only requires to be illuminated intermittently, such as when passing 
through tunnels. Owing to the gas being consumed under considerable 
pressure the lights, although turned low, do not become extinguished when 
the train moves. 

We have been afforded opportunities of examining into the working of this 
system on several of our leading railways, the latest application being on the 
southwestern trains, where it has recently been adopted, after having been 
on its trial for some time past. The light is brilliant and steady, and is in 
fact all that can be desired for railway traveling. The system has also been 
adopted by the Southeastern Railway on a broad basis, the entire tidal and 
mail service, include the post-office van, as well as some of the splendid new 
stock for suburban traffic, being the first to be thus fitted. It is now possi- 
ble to run nightly from London to St. Petersburg—saving on the Channel 
passage—in trains lighted on Pintsch’s system, which has been largely adopted 
on Continental Railways, the express trains from Calais and Ostend having 
been thus lighted for several years past. Asa matter of fact 19 per cent. 
of the passenger carriages on the German railways have already been fitted 
with this light; while in England the carriages running and in course of be- 
ing fitted upon Pintsch’s system amount to more than 1,000 already. Con- 
siderable experience, which was preceded by searching tests, has shown that 
neither in manufacture, storage, nor use are there any points of danger 
connected with Pintsch’s lighting system. 1t has also shown that a perma- 
ment gas of very high illuminating power is produced, and this permanency 
is a very important feature when taken in connection with its storage and 
use under a high pressure. With regard to the question of cost, we learn 
from the railway officials that there is a ma:ked saving as against ordinary 
gas, its superior illuminating power being very distinct as regards coal gas, 
while it simply leaves the oil lamp nowhere. Pintsch’s oil gas is said to 
cost about one-tenth of a penny per hour per lamp, burning 7-10th of a cu- 
bie foot, and not quite a }d., includ ’ng interest on capital outlay, The ex- 
perience afforded by its use on the Metropolitan Railway goes to show the 
cost to be about 30 per cent, less than that of non-compressed coal gas 
lighting. 





The reason why compressed coal gas cannot be used for this purpose is 
that its illuminating power is almost entirely destroyed by compression. As 
far as the systems of carburetted or enriched gas have gone they have not 
succeeded, for the reason that, so far as we are aware, no carburetted gas 
has as yet proved to be permanent, and, not being so, it deteriorates by be- 
ing kept, and thus entails waste. Condensation, however, even at very low 
temperatures, appears to be a thing unknown in Pintsch’s gas, and hence its 
usefulness for long journeys and cold countries, 

As an instance of the permanent character of this gas and its non-liability 
to condensation, we may mention that the receivers of the saloon carriage of 
the Prince of Wales on the Great Eastern Railway were filled with gas, and 
the carriage was used four or five times during four months without the re- 
ceivers requiring to be refilled. It will thus be seen that the system af- 
forls a reasonable and practical solution to the hitherto somewhat difficult 
question of lighting railway carriages efficiently, safely and economically. — 
Iron. 








{From the London “ Journal of Gas Lighting.”’] 


Southwest of England Disfrict Association of Gas Managers. 
— 

The Sixth Half-Yearly Meeting of this Association was held at the gas- 
works, Southampton, on Tuesday, the 14th ult., under the presidency of 
Mr. S. W. Durkin, the president. 

Mr. T. Stone (Weymouth) then read the following paper on 


THE EXTENSION OF GAS SUPPLY TO THE MASSES, 

I believe there is no matier connected with our profession which has been 
so much neglected by gas companies as that which forms the subject of my 
paper. Look where we will, we find that nothing pays so well as catering 
for the masses of the people, and we have the humiliation of noting that al- 
most everywhere, where the people are peculiarly cared for in commerce, it 
is by those who have to combat with keen competition, and who possess no 
monopoly such as we, or most of us, have. 

To my mind this is highly discreditable, as it seems to suggest that noth- 
ing is cared for but satisfactory dividends to shareholders where the fault 
lies at the door of the directors, and a love of ease where it lies at the door 
of the manager. In saying this I williugly grant that much increased labor, 
anxiety and responsibility rests upon the manager, which he has no manner 
of interest in assuming, except a high sense of duty in carrying out the true 
principle of a regulated monopoly in the spirit in which it was designed and 
granted by parliament, which appears to me to consist in this—that always 
assuming fair managemeat, a good dividend upon invested capital is secur- 
ed, or practically so, by Parliament, so long as certain duties to the 
public, which Parliament imposes as the penalty of monopoly, are faith- 
fully discharged. I need only refer you in proof of this to numerous clauses 
in Acts of Parliament under which most of us are working; they are numer- 
ous, explicit and distinct. 

Now, how do we discharge those duties to the public? 
ing those persons with gas who apply to us for it. ‘‘ Well,” it may be said, 
‘that is just what tradesmen do.” Just so; but they do infinitely more ; 
they employ representative men to go out and solicit business. I fancy I 
hear some one say, ‘‘ What! gas companies? I[ go out touting for busi- 
ness? Not if I know it.” Well, I confess I see no objection to it, where 
time and opportunity admit of it, such as in small places where the mana- 
ger’s time is not otherwise fully employed, and where his time is fully em. 
ployed, then, like a tradesman, he may consider whether it is not well to 
employ a representative to perform the service. Successful men of business 
have done so, and why should not I? In addition to personally soliciting 
business, tradesmea advertise freely. I admit that here we are, as a body, 
redeeming our characters, for we are beginning to advertise our wares, and 
in some measure to attract the attention of those for whom we exist; but 
hitherto this has been on a most meagre and limited scale, confined mostly, 
if not entirely, to large companies or corporations owning gas works, and 
who have had enterprise enough to organize exhibitions of gas stoves and 
other apparatus, which in the principal districts have resulted in so much 
increase of business, and which has had the double effect of reducing the 
price of gas to the public and consolidating the dividends of the companies 
in the one case, and the reduction of the improvement or sanitary rates in 
the other ; which latter case I cannot forbear characterizing as an illegiti- 
mate use of profits which have been derived from a part for the benefit of 
the whole of the public. 

About twelve months ago I conceived the idea of scheduling every house 
in my district, of whatever quality, which had no supply of gas, believing 
that, if a householder, however poor, could afford to use artificial light at 
all, he could afford to use gas, as being at once the most cleanly, convenient, 
comfortable and inexpensive lighting agent. Accompanied by an assistant, 
I accomplished about one-half of the district, and as I had no opportunity o 
completing the whole before my then next meeting of directors, I broachea 


Mainly by supply- 
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the matter to them, but did not find sufficient encouragement to war- 
rant my proceeding with the remaining half of the district; only the 
sense of having done what I believed my duty prevented my regretting 
that I had put myself to so much pains, weariness and labor which it in- | 
volved. 

I discovered in my perambulations that in about half, or perhaps some- | 
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even mainly, from such customers as I plead for. Objections there are, and 
I do not shut my eyes to them, but the advantages of extending, and largely 
extending, our business in the direction indicated far outweighs, in my 
judgment, any objections that may be urged against it. If my professional 
brethren are daunted in their enterprise by such obstacles as I have named, 
or by others which I have not named, but which will probably be raised 


thing more than half of my district, there were 739 houses having no supply | on the discussion upon this paper, then I confess I am utterly mistaken in 


of gas; and assuming they all had a supply, I put a very low estimate upon | 
them, viz.: 


1 at £30 0 per ann. 4 at £1 15 per ann. 
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The gross amount was £1,140 5s., and it cannot be supposed that once 
these houses obtained a supply of gas they would confine their consumption 
to such narrow limits as those indicated ; but I preferred to err on the safe 
side, Had the whole district been so scheduled, I have no duubt I should 
have tabulated at least 1,200 houses, estimated to produce a revenue of 
£2,000 per annum. I donot fora moment suppose that, however stren- 
nous the endeavors made to extend the supply in this direction, it would 
receive the favor of every householder, but I do believe it would of a very 
large number—quite sufficient to warrant gas companies in making the 
attempt. 

I propose, in the first place, to offer householders every facility to pur- 
chase fittings ata very cheap rate—at prime cost if necessary—also gas 
cooking and heating stoves, and where they will not purchase them let them 
out on hire at a rental sufficient to cover interest on outlay and depreciation 
of plant. This I would extend to every description of gas fittings, and 
stoves for heating and cooking ; but for gas engines it would propably be 
impracticable, in consequence of the great cost of thuse engines. I contem- 
plated, had my directors supported me, making an experiment with a ter- 
race of 22 workmen’s cottages above the average of respectability. I esti- 
mated that I could erect gas fittings for lighting three rooms—kitchen, 
sitting-room and bed-room—and put ina small cooking stove capable of 
cooking an artizan’s family dinner, at a prime cost of 40s., upon which I 
proposed to charge 10 per cent. interest ; then the charge for meter hire, 
4s, per annum ; making altogether a fixed charge of 8s, perannum. There 
would be only one light in use at a time, which I reckoned at 3 feet per 
hour for an average of three hours per night=3,285 feet per annum. For 
the stove I estimated 100 feet per week for 26 weeks=2,600 feet ; together, 
5,900 feet, or roundly 6,000 feet at 4s. 6d. per 1,000=£1 7s.; add 8s., the 
fixed charge, and we get a sum of 36s. per annum, or 8d. per week through- 
out the year. Iam sorry I am unable to compare this with the probable 
cost of oil, spirit or candles, which cannot surely be much less than the 
sum named ; and it must be remembered that, by the use of the stove, the 
total fuel account is saved for 26 weeks in the year, which would alone, I 
imagine, amount to the gross annual cost of gas for every purpose. That 
the masses of the people would hail amy measures which would bring gas 
within their reach I do not doubt, for while spirit lamps have been brought 
to a high state of perfection they are often the cause of much damage to 
property, and not seldom of loss of life, while at best they are very trouble- 
some to trim and clean daily, and the number of glasses broken is legion. 

I presume none of us would object to the great increase of revenue such 
an extension would bring us. What, then, are the objections to such an 
extension? The gravest I have ever heard is that it would lead to a large 
increase of bad debts, and that the trouble of collection would be enormous. 
I will grant all this toa large extent. Doubtless the trouble would be great. 
but, after all, that is only a matter of cost—either an increase of salary to 
the collector, or the allowance of some assistance. Bad debts would proba- 
bly be more than were averaged before, but I believe myself not to anything 
nike an extent to warrant the quashing of the matter. 

I thought some years ago of endeavoring to get a meter made which 
should be simply read, and be capable of registering the hundreds and tens, 
and having them read monthly for small houses, and the payment made in 
smaller amounts, to meet the fair objections raised that poor people will not 


save up their money to pay the gas account, bzt would not mind paying so | 


many pence per week. This is an objection I pay more attention to than 


them. 

It is perfectly well known that nothing retards a reduction in the price of 
gas so much as a stagnant business, while with a progressive business the 
invariable accompaniment is a diminished price, and that again, in its turn, 
stimulates increased business, and soon. I believe, gentlemen, when the 
day comes—which I hope may not be in my time—that gas managers, from 
a love of ease and personal comfort, shelve thexe difficult qnestions instead 
of standing up and struggling with and overcoming them, they will be set 
aside to make room for a more enterprising body of men who will grapple 
with opposition and obstacle and subdue them. Do not for a moment sup- 
pose that I am capable of doing my brethren the injustice of laying this 
blame of lethargy at their door. From all my knowledge and experience of 
them they are blameless. We must, I fear, look further, and lay it down 
at the door of either a timid or over cautious direztorate. I have learnt to 
look upon maximum dividends as not an unmixed good ; it tends to enerva- 
tion and a “‘ rest-and-be-thankful ” spirit, good enough in its way, but often 
contemptible in its operation. 

Gentlemen, I hope I have not wearied you. I look for the day when every 
cottager shall be furnished with our staple article for lighting, heating and 
cooking, which will enormously increase our business, consolidate our inter- 
ests, and make them rest upon the foundation of a satisfied public—an 
animal some of us are prone to think never had anything but a mythical 
existence, or else passed away long ages ago, and of which no trace has ever 
been discovered by the most eminent scientists. ‘The extension indicated in 
this paper must tell also upon existing consumers, and so instead of compli- 
menting ourselves that our business had not suffered from retrogression, or 
proudly pluming ourselves upon a 3 per cent. increase, we should, in the 
course of a few years, double, treble and even quadruple our business, for 
many a house would use much more gas for cooking and heating than for 
lighting purposes ; and in the course of time who shall say but even in pro- 
vincial towns, such as that I have the honor and pleasure of representing, 
gas shall be furnished at 2s. 6d. instead of 4s, 6d. per 1,000 cubic feet, max- 
imum dividends upon all classes of capital paid, and the shareholders oftener 
having the opportunity, now eagerly sought, of putting out their surplus 
cash at good interest ; and, as a natural concomitant, the manager receiving 
his share of the advantages derived by all other classes—a matter, by-the- 
by, too often lost sight of amid, or swallowed up in the satisfaction expe- 
rienced in the declaration of good dividends, the production of which he has 
not been altogether blameless in effecting. 

Discussion. 

The President, in inviting discussion on the paper, said that gas was 
only used to a limited extent among the poorer classes in the south of Eng- 
land. 

Mr. T. Hardick said that on a recent visit to the gas works and offices of 
the Manchester corporation, he was surprised to find that they had some 
thopsands of small accounts on their books, some of which were collected 
weekly, others monthly ; and yet the amount written off as ‘bad debts” 
was very small. Being a corporation, they could do as they pleased in the 
matter of payment, and it was the invariable rule to demand a substantial 
deposit, according to a fixed scale, or an approved guarantee. Accounts 
unpaid were handed over to a distinct class of collectors, whose sole duty it 
was to look after the arrears. Prompt payment was demanded, and the 
supply cut off, at a week’s notice, if the account was not paid. This was 
one way of meeting with a difficulty often met with even when deposits in 
advance were the rule. Consumers would, if allowed, sometimes get in ar- 
rear for a larger amount than they deposited in advance. The Manchester 
corporation also charged a fee of 1s, for connecting or removing a meter, 
and the gas appeared to be very generally used. Another difficulty was that 
of frequent changes of tenarts: He had often been obliged to go and pre- 
vent meters being disposed of by auction, and this was a serious objection 
to any scheme for letting out fittings on hire. A guarantee might be taken 
from ‘the owners of the property to maintain the fittings entire ; but there 





any other; but I fear making a distinction between Mr, A., a respectable 


artizan, and Mr. B., a an ordinary laborer, who are neighbors, would create | 
| 


a great sentimental grievance. Mr. B. would say, “‘ Why am 1 made to pay 
every week or month, as the case may-be, while you trust Mr. A. for a 


whole quarter?” and one would be hard put to make a reasonable reply. 


But it really ought not to be forgotten that every one of us has at the present 
time a considerable number of such customers already. What is our expe- 
rience? If I may judge from the reports of several gentlemen here who 
favor me with their published statements of account, their bad debts are 


would be a difficulty in obtaining it. The Association were, he thought, 
| much indebted to Mr. Stone for his scheme of extension, as it was a question 
which had more or less occupied all present. 

Mr. W. U. Tinney said he found a difficulty in obtaining payments in ad- 
vance. In Scotland most of the fittings belonged to the landlords, who 
included a charge for them in the house rent. 

Mr. Hardick remarked that he had endeavored to get a guarantee from 

“owners of property for the fittings in the event of his company providing 


very small indeed, and I venture to think they do not rise altogether, nor them, but without success. 
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Mr. G. Garnett tt said that his experience in this matter was much ila same | [and the pure lime, ‘eights with the apRen teipeastilnd: which are but little 
as that of Mr. Hardick. He provided a form of guarantee to be filled up | affected by the heat, remains behind. 


The lime burners speak of ‘‘ poor”’ 


on behalf of every intending consumer, and failing this he insisted upon a | or ‘‘rich” limestone, according to the percentage of lime contained in it. 


deposit. His rule was a guarantee, or a deposit, and he did not object to | 
allow 5 per cent. on pre payments. As soon asa tenant vacated a house, 
he (Mr. Garnett) sent for the meter. If firmness in carrying out this rule 
was exercised, the consumer soon came round to it. He wes pleased to 
hear what Mr. Stone had said, and the President had remarked that the 
working classes in the south of England rarely used gas. This was because 
they did not possess so much intelligence, or practice so much thrift, as 
the poorer classes in Scotland and the north of England, In the large 
towns of Scotland, the “flats” inhabited by laboring people were all well 
lighted by means of gas ; and in Manchester the workpeople’s homes were 
to be found with plenty of gas, warm baths and other conveniences. Those 
people had been educated up to it. Mr. Stone’s scheme would educate the 
working classes in this part of the country, and beyond doubt there was a 
very wide opening for it. 

Mr. H. Sainsbury said thatin his experience much depended upon the kind 
of working classes dealt with. He had some streets of small consnmers who 
paid better than tradesmen ; while some people were continually changing, 
and gave a great deal of trouble. 

Mr. Crowe thought that the cheapness of oil, also the low price of oil 
lamps as compared with the cost of gas fittings, had much to do with the 
limited use of gas by the poorer classes. He knew of instances where the 
tenants of respectable houses preferred to burn oil rather than incur the ex- 
pense of gas fittings, It would bea very good plan to carry a service into 
every house before the building was completed. 

Mr. M’Gregor remarked that this was always done in Scotland, and it was 
a general custom in that country fur the gas companies to demand a deposit, 
if they thought such a course advisable. 

Mr. T. W. R. White thought that the great difficulty was the fittings dif- 
ficulty. Oil lamps could, he said, be obtained for 1s. or 2s. each, while the 
gas fittings, even for a very small house, would run to 30s, or £2. Many 
people preferred doing without gas to incurring the expense of fittings, He 
once canvassed a district where scarcely any gas was used, and found several 
cases where people would be glad to use gas, but did not feel inclined to go 
to the expense of fittings. He proposed to his directors a scheme for letting 
fittings on hire, but they would not agree to it. 

Mr. Crowe said, with regard to bad debts, the poorer classes in his dis- 
trict generally paid their accounts promptly, and he had no difficulty in get- 
ting the money. His losses were oftener among those who had the means 
and ought to have paid. A short time previously he laid on gas to a village 
inhabited by poor people, and his directors were opposed to this being done, 
on the ground that the bad debts would be large; but he had not yet lost 
anything in the district. Mr. Stone’s paper would be very useful, for 
though it was almost impossible to carry oué in full the scheme he pro- 
posed, there were mary very good hints. The remark that gas companies 
supplied gas only when it was asked for was, he thought, tery pertinent. 

The President said that the expense of pipes and fittings appeared to be 
the principal obstacle to the extended use of gas among the poorer classes. 
His own rule was not to lay a main in a new district until pipes were put 
into the houses, and he generally took a deposit, because there were so many 
changes of tenancy in his district. A reduction in the price of gas tended 
to induce an increased consumption, 

Mr. H. Cockey remarked that the Bristol United Gaslight Company usu- 
ally demanded a deposit. 


Mr. N. H. Humphreys (Westbury) read the following paper : 
A FEW REMARKS ON LIME FOR PURIFYING GAS. 


Our attention has lately been drawn to the subject of lime as used for 
purifying gas. Mr, William Foster spoke on the chemistry of spent lime, 
at the recent meeting of the British Association of Gas Managers ; and with- 
in the last few weeks Mr. A. F. Wilson has given an account of Hislop’s 
process for revivifying lime, at the meeting of the Southern District Asso- 
ciation of Gas Engineers and Managers. I have therefore thought that a 
few remarks on the subject of lime would be of interest. 

Commencing with the mineral substances from which lime is obtained, in 
passing we may notice that above 600 varieties of limestone are known, and 
they vary greatly in physical properties. There is the beautiful Bolsover 
magnesian limestone, of which the walls of our present Houses of Parlia- 
ment are built ; and there is the marly mud used for building walls, and 
sometimes cottages, by the peasants of Salisbury Plain. The term limestone 
is applied to any mineral containing more than about 50 per cent. of lime, 
which, almost without exception, exists in the form of carbonate of lime. Li 
we submit carbonate of lime to a bright red heat, the carbonic acid and lime 
part company, the carbonic acid passing away in the form of gas. When a 
limestone is submitted toa red heat in a kiln, the carbonic acid is driven off, 








| A poor limestone contuins 60 or 70 per cent.; a rich limestone 80, 90, or 
more, per cent. of carbonate of lime. Carbonate of lime contains 44 per 
cont. of carbonic acid, so when a limestone containing 75 parts of carbonate 
is submitted to the action of the kiln, 33 parts of carbonic acid go off as gas, 
leaving behind 42 parts of lime and the 25 parts of earthy impurities. 
Hence the limestone loses weight in the kiln, and 100 parts of limestone 
yield from 60 to 75 parts of lime. 

The lime is heated, or, to use the common term, ‘“ burnt,” until it 
‘*slakes” readily, when water is thrown upon it, so as to be suitable for 
builders purposes. The time occupied in slaking, and the increase which 
takes place in its bulk during the operation, afford some indication of its 
quality. If more than 80 per cent. or so of pure lime be present, it slakes 
rapidly, and increases to more than double its original bulk. It is easy to 
test how much water a sample of commercial lime will take up in the oper- 
ation of slaking, and we can thus obtain an indication uf the amount of pure 
lime therein contained. The first*thing is to ascertain whether the sample 
is completely burnt—that is to say, whether the whole of the carbonic acid 
has been driven off. In the case of a poor limestone, this must be done 
before the lime is considered to be fit for use by the builders ; but a rich 
lime, while sufficiently burnt to satisfy the requirements of these construc- 
tive artists, may contain as much as 5, 7 or even 10 per cent. of carbonate 
of lime. This matter is important to us, since carbonate of lime is utterly 
inert as a purifying material, and I dare say that where lime is burnt spec- 
ially for the use of large gas works, this point has received attention ; but it 
happens that the larger portion of the lime purchased for gas purifying is 
prepared in the ordinary way, as tor building purposes. There are two 
ways in which we can satisfy ourselves whether the lime is thoroughly 
burnt. One is by raising a sample, fresh from the kiln, to a strong red heat 
for an hour or two, and observing if any loss of weight takes place ;. the 
other is to stir a few grains in a little water, and add a few drops of strong 
acid, when any carbonic acid contained in the sample will be displaced, and 
produce effervescence. If there is a strong evolution of carbonic acid, it 
will be worth while to arrange with the lime burner that the line for purify- 
ing shall have a little longer sojourn in the kiln. 

I have brought with me a sample of lime which bears a very good char- 
acter both for building and gas purifying purposes, which I will proceed to 
test with acid. {Mr. Humphreys tested a sample, and it gave a slight effer- 
vescence,| Another sample containing 5 per cent, of carbonate effervesced 
strongly. I next proceed to show that lime should be delivered at the works 
as soon as possible after it is drawn from the kiln, and used in the purifiers 
as soon as possible after it is delivered at the works, If lime is exposed to 
a moist atmosphere for auy considerable length of time, it increases in 
weight by absorbing moisture and carbonic acid. A few minutes since I 
poured some solution of lime into this beaker, and you see it has already 
become cloudy, in consequence of absorbing carbonic acid from the air; if 
left for a few days the whole of the lime contained in the solution would be 
changed into carbonate, This illustrates the process that takes place, though 
in a much leas degree, when dry lime is exposed to moisture and air. The 
moisture dovs no positive harm, but it makes weight, and it is not worth 
while to buy moisture at the price of lime ; but carbonic acid kills the lime 
as far as purifying is concerned ; every pound of carbonic acid renders inert 
about 1} lbs. of lime. 

‘Having tested the lime for carbonic acid, it can be tested with water, to 
see how much it will take up in slaking. From the portion which has been 
heated take a convenient quantity, say 50 grains, add about an equal weight 
of distilled water; after allowing it to stand for some time, dry it in a sand 
bath, or otherwise, and submit it to a temperature of 300° or so for an hour 
or two, then weigh; 50 grains of pure lime will take up and chemically com- 
bine with 16°075 grains of water, and with these data, and the increase of 
weight in a given quantity, the percentage of pure lime can be calculated. 
I place on the table for your inspection a little apparatus used by myself 
for the purpose of drying lime, or any other material. [Apparatus ex- 
plained. | 

A good sample of lime should (1) not lose weight when raised toa red 
heat, or effervesce strongly with acids ; (2) it should absorb a reasonable 
quantity of water in the act of slaking ; it should slake briskly, and increase 
considerably in bulk while so doing. 

Now let us just for a moment, before proceeding further, glance at the 
substances which for our present purpose may be termed the impurities of 
lime. The most common of these are earthy, sandy, ferruginous or magne- 
sian matters. Argillaceous substances are objectionable, as a limestone 
containing them is liable to be overburnt ; the heat causes some of tlie con- 
stituents of the clay to enter into chemical combination with the lime, thus 
reducing the percentage of free lime in the product, just as carbonic acid 
absorbed from the atmosphere would do, And lime containing such matters 
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is also liable to set in the purifiers, increasing the back pressure toward the 
end of its service, rendering the use of pickaxes necessary for its removal 
therefrom. The presence of magnesia increases the liability to overburning. 
A moderate proportion of quartzoge sand has no detrimental effect ; the same 
may be said of iron ore, 

Two new processes in connection with the use of lime for purifying have 
lately been brought forward, Mr. Foster has shown us that Mr. Harris 
can make lime to do two services in the purifier, instead of only one, as usu- 
ally obtained, Mr. Hislop proposes to go farther still, and restore the lime 
to its original condition any number of times, thus making it ‘‘ beautiful for 
ever” to the gas manager's eyes, Mr. Foster, while remarking on the 
chemistry of spent lime, on the occasion referred to above, brought ont one 
very interesting and important fact. I refer to the presence of free sulphur 
in the used lime, which warrants us in concluding that lime, to a small 
extent, undergoes an analogous oxidizing process to ‘that we obtain with 
oxide of iron, I need not remind you that lime is similar in one respect to 
oxide—they are both compounds of a metal and oxygen. Oxide consists of 
iron and oxygen ; lime, of calcium and oxygen. Calcium and oxygen are 
such close friends that it is very difficult to separate them. The process of 
obtaining the pure calcium is so complicated, that although lime is so com- 
mon, calcium is very rare, and 20 to 30 times more expensive than gold. I 
place on the table a small fragment of this interesting metal ; if exposed to 
the atmosphere it would instantly become lime. 


I have observed that if the hand be held over the stream of gas issuing 
from the opened test cock, the purifier being just put into use, it feels cool; 
as the contents of the purifier gradually become charged with impurities, the 
stream of gas feels warmer, and when it feels decidedly warm to the hand 
the purifier requires to be turned off, as the gas will stain the test paper. 
This shows that the lime in the purifier gradually increases in temperature, 
and I think an important item in Mr. Harris’s process is the cooling of the 
lime. Iam at present giving this subject further attention. 


The process patented by Mr. Hislop consists of restoring the lime, in a 
chemical sense, to its original condition as limestone, by displacing any sul- 
phur compounds in it by a current of carbonic acid gas contained in the 
furnace gases. The whole of the lime is thus converted into the form of 
carbonate, the same as it existed in the original limestone. lt is then re- 
burnt, or raised to a bright red neat, just as in the kiln, and quick lime is 
obtained. The value of this process at any particular works is very easily 
ascertained. From the cost of the quicklime deduct the amount received 
for spent lime, and the net cost per ton is thus obtained. In my own case, 
at Westbury, this is about 10s. per ton. We are told that Mr. Hislop’s pro- 
cess will restore lime for about 6s. 3d. per ton complete. But the lime must 
be burnt as soon as possible after leaving the purifier ; for if spent lime be 
exposed to the atmosphere for any length of time, the sulphur becomes 
fixed, so that it is not displaced by carbonic acid or by a red heat. It ap- 
pears to mé, therefore, that this process can only be adopted where the 
quantity of lime in use for purifying is sufficiently large to keep the appa- 
tus constantly in use. 

The subject of avoiding nuisance in the process of removing spent lime 
is interesting ; but I have already ocenpied a considerable portion of your 
time. 

Discussion, 

Mr. G, Garnett said it was all very well to be reminded of first principles 
—about carbonic acid, and so forth. He found the great difficulty in regard 
to lime was to induce people to use it wet enough and thick enough. There 
was no practical difficulty in using the lime in layers of 12 or even 18 inches 
thick, The old plan was to moisten the lime only sufficiently to make it 
cohere when squeezed in the hand, and to use it in thin layers. He found 
that by making the lime much wetter, and using it in thick layers, it would 
do 20 to 30 per cent. more work. The thicker layers did not increase the 
back pressure ; at present he was using 3} feet thickness of lime in two 
layers, and the difference of pressure between the inlet and outlet of the 
purifiers was 9-10ths, When he worked with four layers in each purifier 
there was a greater pressure, and he did not get so much work out of the 
lime. He supposed that when the lime was made moister than was the 
usual rule it assumed a more porous condition, and a more intimate molecu- 
lar contact took place between the lime and the gas. The point he advo- 


cated was, thicker layers and the lime as moist as possible, so long as it did | ern ; but the supposition sometimes made that this superiority is due to 


not become pasty. 








he raised the lid of a 12-feet purifier, and sprinkled the upper layer with 
benzoline, and this proved an effectual remedy. 

Mr. Stone said at one time he used to prepare the lime for purifying in 
the ordinary way, but had recently used it much wetter. He thoroughly 
mixed it until it was as nearly as possible like mortar, yet not mortar, He 
thus obtained better results, and the back pressure at the inlet of the. puri- 
fiers, which, of course, included that of the meter and holder, was only 4°5 
inches, 

Mr. Crowe.—Does not the additional moisture with the lime tend to 
harden it, aud increase the back pressure ? 

Mr. Stone.—) have not found it do so, 

Mr. T. W. R. White thought that the increased thickness of the layers 
would increase the back pressure, especially if, as was often the case, any 
tarry matter happened to get into the purifiers. 

The President said he used two layers of lime, each 4 inches thick, and 
two layers of oxide in each purifier, and he had four purifiers in action. 
He had found from experience that new and old oxide, if mixed together, 
produced a reaction which resulted in the evolution or giving off of some 
of the sulphur contained in the old oxide, He therefore placed the newest 
oxide on the bottom layer of the purifier, and the old oxide on the top layer, 
the two layers of lime being between. 

Mr. Humphrys remarked that the experience of Mr. Garnett when he 
watered the lime seemed to support the opinions that the cooling of the lime 
was an important point in Mr. Harris’s process, 

Mr. Garnett said everybody knew that the cooler the purifying material 
was the better it acted. 








Chimney Sweeps vs. Gas Cooking. 
— 
The following amusing petition is circulating in Leicester, where the ac- 
tion of the Gas Committee, in letting out on hire, at low rates, gas cooking 
stoves, is causing no small amount of feeling : 


The humble petition of the chimney sweepers of Leicester to the Committee 
of the Gas Department of the Town Council :— 

Showeth, that your petitioners have hitherto paid all dues and demands 
made upon them for taxes, poor rates, borough and district rates, etc., 
without grumbling. 

That your petitioners have always observed all alterations in the laws re- 
lating to their profession, both parliamentary and municipal, and particularly 
to the law abolishing climbing boys, and are now in consequence only em- 
ploying full-grown men, carrying expanding brushes with many joints for 
the purposes of the trade. 

That your petitioners observe with regret the introduction by your hon- 
orable committee of gas cooking utensils, which produce no soot, and which 
if persevered in will annihilate their trade. 

Tnat several instances have already occurred where, upon application to 
cleanse kitchen chimneys, we are met with the answer, ‘‘We now cook by 
gas, and don’t use the kitchen chimney at all.” Consequently, our sum- 
mer trade is good for nothing. 

That if this system is persevered in we shall have no soot to seil to the 
farmers, and the worms and slugs and grubs will devour the young plants, 
and damage the farmers and the community in general by the loss of the 
crops. 

That your petitioners, being about 30 in number, resident in the borough, 
hereby make claim for compensation for loss of trade, either by annuities 
payable quarterly, or that your honorable committee would abolish at once 
the experiment of cooking by gas, or devise some means of relief for the 
serious damage to our profession. Then shall we be able once more to 
sing on Mayday the old song, the chorus of which is— 


‘*Odzooks,” says I, ‘‘ get out of my way,” 
For I’m off with my sweep—Soot oh !” 
And your petitioners will ever pray, etc.—Ruview of Gas and Water 
Engineering. 





Mortars, Ancient and Modern. 
= 
In hardness and binding nstitiia the ancient mortars surpass the mod- 





certain secrets of manufacture or manipulation, which are now lost, is en- 


He had allowed a purifier charged with thick layers of lime to become | | tirely groundless. The true explanation is, undoubtedly, that all mortars 
sulphuretted, and then made it first on the series to remove sulphur, and up | | improve with age, and attain their maximum hardness and strength 


to the last it did not give undue pressure, 


He had also lifted the lid of a! | only after a very long time. 


This is accounted for by the fact that a 


purifier and sprinkled the lime with water by means of a watering pot, and | chemical union takes place between the lime and silica of the sand com- 
the lime was improved, and seemed to receive new energy. When set to | posing the mass, and this is a process requiring many years to complete. 
work again it removed a larger proportion of sulphur or carbonic acid than Comparative examinations have shown that the ancient mortars contain 


before heing watered. He proved this with Mr. Harcourt’s color test. 


He! more silicate of lime than the modern, and are consequently better in 


might ali. remark that on one occasion, being troubled with naphthaline, | quality.—Brick, Pottery and Glass Journal, 
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Official Report of Examinations of Gas for 
two Weeks ending Oct. 9, 1880, made 
at the Photometrical Room of the Depart- 
ment of Public Works. 

Corrected Illuminating Power. 
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* Five foot lava tip with check. 

+ Bray's slit union, No. 7. 

t Bray’s slit union, No. 6 
E. G. Lovz, Gas Examiner. 


Gas Companies and the Repair of Roads. 
dnp 

The gaslight and coke company are anxious to 
break up and relay the roads in Bethnal-green, in- 
stead of, as now, leaving the latter process to be 
performed by the Vestry workmen. We are glad to 
see that the board decline to accede to the company’s 
request, for we consider it of importance that loca) 








boards should reiain the power to execute the repairs 
In the past 
complaints were constant in all parts of the metrop- 
olis at the manner in which roads and pavements had 
been left by the excavators of the gas and water com- 
panie:. It is sufficiently vexatious to see good work 
spoilt; it would be worse were the local boards to 
give away the power of making the companies pay | 
for the best possible repair. 


and charge the companies the expense. 





Compressed Air as a Motor. 
eee 

The question of the econo:ny of the use of com- 
pressed air as a motor is about to be tried on an ex- 
tensive scale at Rochester, N. Y. A large company 
has been formed in that city, which has purchased 
an extensive water power to be utilized in compress- 
ing air, which will be conveyed in pipes to the 
various manufacturing establishments and machine 
shops of the city, to be used as a motor in place of 
It will also be used for the propulsion of 
street cars,—Scientific Press. 


steam. 





Reduction in Price of Gas in Rochester, 
WW. Y. 





OrricE OF THE Rocnester Gasiicut Co.,) 
September 30, 1880.) 
For all gas supplied by this company to private 
consumers after December 31, 1880), the regular price, 
nett, when promptly paid, according to the usual rule, 
until farther notice, will be one dollar and twenty- 
five cents per thousand cubic feet. 
Mart. CartTWkIGHT, Secretary. 
—Rochester Democrat. 





The London Gaslight Company. 
Sere ee 

The following is the report of this company to be 
placed before the shareholders on the 6th day of Oc- 
tober next. It shows a continued state of successful 
business, and this well managed company will con- 
tinue to give its shareholders satisfaction, and, ulti- 
mately, something more. We shail give the accounts 
and comment upon them next week. 

The accounts annexed to this report show the 
result of the manufacture and distribution of the 
company’s gas for the half year ending June, 30th, 
1880. 

A comparison of these accounts with those for the 
corresponding period of 1879 exhibits an increase in 
the rental for gas of £3,829 Lis. 6d.; but, on the 
other hand, there is a falling off in the receipts for 
coke aud breeze amounting to £4,063 19s. 5d. 

The profit and loss account, after providing for 
inverest and dividend on preference capital, shows a 
balance of £20,517 11s. and 5d., out of which the 
direciors recommend that a dividend at the rate of 10 
per cent. per annum be declared on the ordinary 
capital of the company, such interest and dividends 
to be paid on the 15th of October, 1380, 

The plant in works and mains has been well main- 
tained, and ample provision made to meet the require- 
ments of the public. 

The bill in Parliament, promoted by the company 
for the purpose of increasing the consumption of gas 
by letting on hire stoves and engines for motive 
power, and referred to in the last report, received the 
royal assent on the %2nd of August, 1480,—Metro- 
politan. 





New Lamps for Miners. 
ee 
According to the London TVelegraph one of the 
greatest boons to miners, on the score of safety, is 
the new miner’s lamp, in which the light of phospho. 
rescence is substituted for that of positive ignition. 
In this apparatus the interior of the screen is covered 
with a brightly luminous paint, and there is, there 


fore, nothing in its construction or character that can 
by any means become a source of danger. Such a 
contrivance, if answering the capacity claimed for it, 








| must be of peculiar value, pecuniatily considered, in 
preventing the destruction of property by explosion. 
But the great advantage of such a lamp over those 
now in common use is its insuring against a peril from 

| which the Davy lamp cannot protect the workmen. 
If that lamp be carried against a current of air mixed 
with fire damp, the explosive gas penetrates through 
the gauze and comes in actual contact with the 
flame, a catastrophe being the natural result of such 
| contact ; obvicusly, however, no risk of this sort 

| could be involved in the use of a phosphorescent light 
| by miners.—Hngineering News. 

















Prices of Gas Coal. 
ae 


















































The following are the prices at which the com- 
panies mentioned are shipping coal : 





New York, Baltimore. 8S. Amboy 

NAMEN dec: ccacéadchbscuncies $5.25 $4.10 $4.86 
Scott’s Youghiogheny.. 5.00 3.75 
Montauk. ......000 pdzacved 5.00 3.70 
Newburgh Orrel......... 5.00 3.75 
Tyrconnell.............. 5.00 3.75 

SMI Sod sashcssdendedaods 5.00 3.75 

| West Fairmount.......... 5.00 3.75 


To give some idea of the relative prices at the 
East and the West we give the following quotations 














of coal furnished by the Fort Pitt Coal Company : 
At Pitsburgh, f.o.b. cars.... $1.30 per ton of 2000 Ibs. 
At Cleveland, f.o.b. cars. ile ” 
At wf f o.b, ve ade 3.05 . “ 
At Buffalo, f.o.b. cars...... 3,55 = ag 
At Chicago, f.o.b. cars ...... 8.60 * : 
At Indianapolis, f.0.b. cars. 3.00 ‘‘ es 
Gas Stocks. 
siaiigeigliiaiane 
Quotations by G. W. Close Jr., Broker and 
Dealer in Gas Stocks. 
(with W B Scott & Co.,) 
34 Pine Srreet, New Yorx Crty. 
OcroBER 16, 1880. 
s@” All communciations will receive particular attention 
t#~ The following quotations are based on the par value 
of $100 per share. _@g 
Gas Co.'s of N.Y. City. 
Capital. Par. Bid. Asked 
PRRs iisce sci vesiceaes 466,000 50 60 70 
PRM ia ccacacaccslacce 1,800,000 50 7 75 
"7 Bonds 170,000 103 
Manhattan...... seseese 4,000,000 50 178 183 
Metropolitan........... 2,500,000 100 130 137 
"“ Scrip... $1,000,000... 106 104 
Moataal, ...<<6000 iwaueeus 5,000,000 190 70 75 
‘** Bonds, go'd 900,000 1000° 100 = 104 
Municipal.............. - 1,500,000 100 170 180 
" Bonds... .- 750,000 106-110 
WO csskdcdadenaces 4,000,900 100 104 106 
ME cacscnntonescuce 270,000 50 — 100 
Gas Co's of Brooklyn. 
Brooklyn ..........+. -- 2,000,000 25 110 112 
MN aciasscacdcensens 1,200,000 20 60 65 
“«* S§8. F. Bonds. 320,000 1000 100 105 
Fulton Municipal..... 1,50u,000 100 70 80 
OO oc 6iscks diivadcas 1,000,000 10 35 38 
ns Bonds 290,000 90 95 
= Scrip ........, 250,000 ... 75 85 
Metropolitan........... 1,000,000 199 60 33 
Nc dacdcitesicensee 1,000,000 25 40 50 
” icc cadens 700,000 1000» =85 95 
Williamsburgh ....... 1,000,000 50 65 70 
= Bonds ooo ©6988 103 
AE OOiviisicdsc ssnsece 135,000 100 60 70 
= Bonds....... 40,000 — — — 
Xichmond Co., S. I. 300,000 75 80 
Out of Town Gas Companies. 
Buffalo Mutual, N.Y 750,000 100 75 80 
ag Bonds 200,000 1000 95 100 
Citizous, Newark..... 918,000 50 8&5 90 
a © Bds. 124,000 — 102 10 
Chicago Gas Co., Ills 125 — 
Cincinnati G.& C.Co. 190 
Consolidated, Balt. 84 8A 
ae Bonds.... 109 110 
j East Boston, Mass... 25 114 120 
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se Rages 
Hannibal, Mo......... 100,000 100 95 100 
Hartford, Conn....... 700,000 25 140 144 
Hempstead, L. I..... 25,000 100 a — 
Halifax N. S........... 400,000 40 i148 150 
Hamilton, Ontario... 150.000 40 1178 
Jersey City ........ ... 750,600 20 150 160 
Jamaica, L. I......... 25,C00 100... — 
Jacksonville, Ill...... 120,000 50 100 ~~“ 
Lewistown Maine.. 400,000 100 70 80 
Laclede St Louis Mo, 1,200,000 100 110 112 
Montreal, Canada.... 2,000,000 100 148 149 
New Haven, Conn... 24 140 150 
Oakland, Cal.......... 35 36 
Peoples, Jersey City o- 83 90 
e ‘“ Bas. 5 
Pittsfield, Mass....... 120 130 
Rochester, N. Y...... 50 8670 80 
‘a Citizens 100 =—-30 35 
Rondout & Kingston 75 80 
St. Louie Missouri.. 600000 50 250 254 
Stillwater, Minn...... 50,000 50 — 26 
Saugerties, N. 15,000 100 95 100 
San Francisco Gas- 
Co., 8. Fr'isco Cal. 77 79 
Toledo, Ohio...... - 95 97 
Troy, Citizens......... 600,000 100 —- -- 
Washington, D.C... 1,500,000 20 200 215 
‘ig Scrip 500,000 20 125 -_ 
Woonsocket, R. I.... 150,000 100 80 
Wilmington, Del.... 5O 174 ~~ 
Oe ee : 50 — 70 
° 
Advertisers Index. 
GAS ENGINEERS, 
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Church’s Reversible Screen, for Gas Purifiers, 
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PATENTED JULY 
Reversible, Very Durable, & Easily Repaired. 


Apply to ContinentTaL Works, Greenpoint, N. Y., 


Mass., who are authorized to build them, or to 


GEORGE D. CABOT, Agent Lawrence Gas Co., Lawrence, 


REFERENCES :—Lawrence Gas Co., Lawrence Mass.; 


»., Newport, R. L. 








» 1878 
oval Slats, with Malleable Iron Cross Bars. 


or Davis & Farnum Manvuracturine Co., Waltham, 


Mass. 


Roxbury Gas Co., Roxbury, Mass.; Newport Gas 





GAS COALS. 





WANTED, 
A Capable Superintendent 


TO TAKE CHARGE OF SMALL GAS WORKs, 


Address, with reference, Lock Box 12, Phila., Pa. 


Engagement Desired 


By a Gas Superintendent of Seventeen 
Years’ Experience. 


Has had the entire management of a gas works, including 


distribution, for over 12 years. Satisfactory references. 
503-12 Address *¢ B,?? 31 WEST SIXTH ST., CovINGToN, KY, 


SITUATION WANTED, 


AS SUPERINTENDENT OF GAS WORKS, 


‘Or a Small Works to Lease. 


Penn Gas Coal Co., Philadelphia, Pa........ ........ . 165 
Pes Bs Pe WOM IED «osc cos nsnnsccenseees 190 19: 
Cannelton Coal Co “ s . 
New York & Cleveland Gas Coal Co., Pittst “rgh, Pa.... 191 
Newburgh Orre] Coal Co., Baltimore, M(@ ............. 191 
Despard Coal Co., Baltimore, Md.......  ....seeeseeess 191 
Tyrconnell Coal Co., Baltimore, Md... ...... ...+...-. 191 
Fort Pitt Gas Coal, Pittsbuigh, Pa.......... ‘. 191 
West Fairmont and Marion Coal Co., N. Y. City....... 191 
Montauk Gas Coal, New York City. .............0008- 190 
GAS ENGINES. 
Schleicher, Schumm & Co., Philadelphia, Pa.......... 185 
STEAM STOKERS, 
A. Q Ross, Cincinmatl, O10, . 2. . cocccceescocee 159 
PURIFIER SCREENS. 
Geo. D, Cabot, Lawrence, Maas.............sccsceseces 184 
BURNERS. 
C. Gefrorer, Philadelphia, Pa............. @ Secccceses 189 
STREET LAMPS. 
a. 1S4 
PURIFYING MATERIAL. 
Comey & CO, MeO COTE GI a) osne + scicccssnecvanci 189 
STEAM BLOWER FOR BURNING BREESE, 
BE, H. Parpom, WOW Terk CAG. occ icccccvses coe cvs 158 
PROCESSES. 
Gwynne Harris, New, York Wity........cccceccescccces 188 
EDGE’S PROCESS. REMOVING CARBON 
Wes i, UN SI g Bs Dan cect. esis sce siceses 184 
GAS FIXTURES. 
Mitchell, Vance & Co., New York Uity............e.008- 187 
CEMENT. 
8S. L. Merchant, New York City...........0. ssee-ee os 187 
i Ss es ME WE I evn ccnneven sss ccewennesane 187 
BOOKS, 
MosMOeny OF GOGOS G TMGl.ne 5. vcccces 0d 020 sescces 136 | 
ES SRO nicccncce ce 00 0s 6b seen 188 
Cathels, Gas Consumer's Manual. pticbdasas beewaoaten 193 
Fodell’s Book-Keepirg........... os s<ebenss s 06 © 193 
Journal des Usines a Gaz... ... .......... 2 186 
Review of Gas and Water Engineering................. 193 
Se ee ie 008 non xs. Cededaveveesccassen 186 
THE 


Carbonaceous Incrustations 


FROM 
THE INTERIOR SURFACE OF CLAY RETORTS, 


PATENTED BY THE LATE GEORGE W. EDGE, 

The subscriber, having secured the title to the above patent, | 
is prepared to negotiate with gas companies for i's use 
on very reasonable terms. The great economy of this pro- | 
cess has been thoroughly demonsirated in this country and 
in Engiand, and is the only method so far discovered that 
removes this troublesome accumulation expeditiously and 
without injury to the retorts. Address 


D, D. FLEMMING, Jersey City Gas Works, 
JERSEY CITY, N, J, 


| 
| 





Good References Given. Address, 


CARROLL COLLINS, 228 OGDEN AVE., CHICAGO, ILL. 


THE GLOBE STRERT DAMP, 
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MORRIS, TASKER & CO, 


Bibs 408 


Builders of Gas Works, 


PHILADELPHIA, PA. 





in 
fo 











Oct. 16, 1880. American Gas Light Zournal. 185 


SILENT GAS ENGINE_ 


| 
—_—— 





Always Ready to be Started, and to give at once Full Power. 


NO STEAM TO MAKE OR MAINTAIN. 


NO COAL, NO ASHES, NO 
NO FIRE, NO DANGER, NO EXTRA INSURANCE 


NO GAUGES, NO PUMPS NO LEAKAGE 


ALMOST NO ATTENDANCE, 


BURNS COMMON GAS. 


AVERAGE CONSUMPTION PER HORSE POWER, 


21 1-2 Cubic Ft. Per Hour. 


COSTS NOTHING WHILE STANDING LITTL WHILE 


7; Heri 
om 


i 
i 
i 


ce 


RUNNING WITHOUT DOING WORK AND WUILE 


i 


HAM 


i WORKING THE GAS IS PRECISELY REGULATED BY 


THE GOVERNOR IN PROPOKTION TO THE POWER 
i pas : DEVELOPED 


TMC = AA SIZES AT PRESENT OFFERED, 2, 4 and 7 H.P 





LARGER SIZES TO ORDER. 


THE NEW OTTO SILENT GAS ENGINE. 


Unexcelled for Convenience and Economy in running Gas Exhausters, Tar and Ammonia Pumps, Hoists in Ware- 
houses or Stores, Ventilating Theatres, Halls and Buildings, Priving Electro-Magnetic Machines, 


And useful generally for all work of small stationary steam engines. Where work is intermittent, trouble with a steam boiler and engine is at its maximum, but 
is at its minimum with a gas engine. For particulars, prices, etc., apply to SCHLEICHER, SCHUMM & CO., 
$045 Chestnut Street. Philadelphia. 


in Wen aotsaote 


PATENTED MAY 23rd, 1876. 
PRICES REDUCED TO MEET THE TIMES. 
We have been able to reduce tho cost of Manufacturing, and desire to give our Customers the benefit at the following 
REDUCED RATES: 
No. 1 cuts 3, 4and 6 inch Pipe SITS 
No. 1 1-2 cuts 4,6 and 8 in. Pipe, $85 
No. 2 cuts 8, 10 and 12 in. Pipe, $100 
No. 3 cuts 16,18 and 20 in. Pipe, $225 
NO. 4 cuts 24 and 30inch Pipe, $275 
No. 5 cuts 36 inch Pipe, SISO 
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For larger sizes Special Contracts 
will be made. 
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It will eut a Continuous Line of Pipe in a Trench or Building 


As well as loose Cast or Wrought Iron Pipe, Shafts or Columns of any size, leaving the ends clean, smooth, and square. 


‘ Our Machines for cutting 20 and 30-INCH PIPE have been furnished the Manhattan and New York Gas Light Companies ; aso for cutting 12, 20, and 30 
inch Pipe to the Boston Gas-Light Company. The smaller sized Machines have been in practical use in various parts of the vountry by Water and Gas Companies, 
for over two years, and all with the most satisfactory results. Addres 

A. C. WOOD, Syracuse, New York, 

HERRING & FLOYD, No. 744 Greenwich street, N. Y. 


BROWN & OWEN, 20th and Filbert Sts., Philadelphia, 
JOHN T. LANGFORD, 55 Kilby Street, Boston, Magg, 


a en " : ee 
ee ater ioe tie: nm nce 
‘ ea oN , er 0? 


bok. 







































































American Gas Light Fournal. Oct. 16, 1880. 





"THE 


ECONOMY OF CAS AS A FUEL 


FOR 





This is a small Pamphlet containing the Paper read by 


MR. WILLIAM W. GOODWIN, OF PHILADELPHIA, PA., 


At the recent meeting of the American Gas Light Association. 


IT IS INTENDED FOR GRATUITOUS DISTRIBUTION BY GAS COMPANIES AMONG THEIR CONSUMERS 


Price, Twelve Dollars per Thousand. 


ALL ORDERS TO BE SENT TO 


A. M. CALLENDER & CO., No. 42 Pine Street, New York. 


— JOURNAL des USINES a GAZ, | SITUATION WANTED 


Issued on the Sth of each Month. BY A YOUNG MAN AS 


THIS JOURNAL CONTAINS ALL THE LATEST SCIENTIFIC AND PRACTICAL INFORMATION 
RELATING TO GAS ‘MANOFACTURE IN FRANCE. 


MESSRS. SERVIER, MONNIER. AND ROUGET, EDITORS AND MANAGERS. 











SUPERINTENDENT 














Subscriptions Received at this Office. Price, Post-paid, $3.50 Per Annum, OF A SMALL GAS WORKS, OR 
THE GAS ANALYST’S: MANUAL. ASSISTANT SUPERINTENDENT 
BY F. W. HARTLEY, A.1.C.E., M.S.E. E. & F. N. SPON, PUBLISHERS. 
PRICE, $2.50. OF A LARGE WORKS. 


CONTENTS. SeEction I.—The purposes of photometry. Standard light. Standard burner. Gas Works Clauses Act | 


Amendment Act, 1871 :—Regulations in respect of testing apparatus, mode of testing for illuminating power, and for 
sulphuretted hydrogen. Description of scandard apparatus. The photometer room, Preparation of candles. Testing Address ‘*SUPERINTENDENT,” care this Journal. 
operations. Readings. Correction for gas consumpt. Corrections for candles’ consumpt. Corrections for barometric | ey 
pressure and temperatare. Ordinary photometers. The inferential or jet photometers. To set the jet photometer at 


work. To rate the jet photometer. . | ¢¢ H W to us 9 
Section Il.—Duration and mode of testing in London, sulphuretted hydrogen, ammonia, sulphu compounds, Prepar- e 


ation of solutions. Fittingup. Toset the apparatus at work. Analysis. 

SEcTION II].—Ammonia. Sulphuretted hydrogen. Carbonic acid, The Cooper’s Tube, or Eudiometer. To calculate 
weight of sulphur. Harcourt’s color test. A rapid and accurate methodof estimating sulphur in coal gas, Specific T i a #447. sae 
gravity. To find the specific gravity of dry gas. To correct the bulk and find the weight of gas. Under this title a neat little book has been is 

APPENDIX.—Rules and tables to facilitate the calculations necessary in the determination of the illuminating value | sued containing the paper of Mr. Jas. Somerville, 
and degree of purity of coal gas. Photometry. Ammonia und sulphur. Proving of testing meters in London. The gas . ae F : 
referees’ cubic-foot measure, Times and mode of testing for pressure in London. Proposed standards of light. as read at the last meeting at Cincinnati, together 


A. M_M. Cc ~ 1] ender & Co ° 4 2 Pin c Str e et, N. vy with a table, taken from Prof, Chandler’s lecture, 
LT . 


showing the loss of light resulting from the use of 








KING’S TREATISE | THE AMERICAN 





aa—_— 


shades, ete., of different kinds of glass, 
The book is intended for sale to Gas Compa- 
nies to distribute gratuitously among consumers. 
GAS-LI GHT JOURNAL. If Gas Companies can induce their consumers to 
C  ¢) AL {x 4. 8. use better burners and shades, one-half of the 

$3 PER ANNUM. fault-finding will cease. 
Vol. I., Bound in Cloth, $1 The price is $10 per thousand, Orders may 
A. M, CALILENDEX & CO,. 43 Pine street, N. Y. | 42 Pine Street, N, Y. be sent to tue office of this vournul, 
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j MITCHELL, VANCE & CO. 
Manufacturers of 


MI. Roots’ CHANDELIERS! 


And Every Description of 
GAS FIXTURES, 
Also Manufacturers of 


Fine Gilt Bronze and Marble Clocks, warranted best Time- 
keepers Mantle Ornaments, &c. 


Salesroom, 836 DROADWAY. 
NEW YORK. 
Spectal designs furnisned for Gas Fixtures for Churches 
Public Halls, Lodges, &c. 


LUDLOW 


IMPROVED GAS =. .m Valve Manf'g Co. 


OFFICE AND WORKS 


938 to 954 River Street and 67 to S3 Vail Ave. 





With Engine on same Bed Plate, or without. 


BYE-PASSES, GAS VALVES, GOVERNORS, ELBOWS, PIPE-FITTINGS, &C., FURNISHED TO ORDER. TROY, NEW YORK. 
f 
P. H. & F. M. ROOTS,} Patentees and Manufacturers, (CONNERSVILLE, IND, | ppags AND IRON SLIDE VALYES. 
S. S. TOWNSEND, General Agent, 6 Cortland St. and 8 Dey St., N. Y. (Double and Single Gate %inc to 36 inch—outside and 
JAS. BEGGS & CO., Selling Agents, 8 Dey St., N. Y. inside screw Indicator etc fo Gas Wate and Steam~— 


WM. COOKE, Selling Agent, 6 Cortland St., N. Y. HYDRAULIC MAIN DIP REGULATORS. 


Send for Illustrated Catalogue and Price List. —_ 
—— . FIRE HYDRANTS. 


SMITH & SAYRE MANUFACTURING COMPANY. 


Coal and Iron Exchange, 21 Cortlandt Street, N. Y 
BUILDERS OF 


Machinery and Apparatus for Gas Works. 





7 a . 
Mé TAG anne esa Hb 
TTT a 


SEND FOR CIRCULARS. 





REFERENCES FURNISHED. 





—— —— 


Portland Cement, 


Roman Cement, 


Keene’s Cement, 
Sellars Gas Cement. 
English Fire Brick, No. 1. 
66 Silica Fire Brick. 
IMPORTER 


Ss. LL. MERCHANT 


41 Broadway, New York, 
Just below Trinity Church. 344-Ty 
s@ Remit 2 cents postage for “Practicp Treatise on 
Cement. 


CHARLES W. ISBELL, Secretary. 





F. O. NORTON, 


MANIFACTURER OF 


Hydraulic Cement, 

| Specially adapted for gas works. Under water it is capabl 
| of giving better results than Portland or any other cement, 
21 Cortland Street, New York, 





ISBELL’S PATENT SHLF-SHEALING RETORT DOORS. 


Plans and Estimates for the Improvement, Extension, or Alteration of Gas Worxs, or for the Construction of 


New Woxks. 


PURIFYING BOXES, TOWER SCRUBBERS, WITH AUTOMATIC WATER 


BY-PASSES, CONDENSERS, WASHERS, SCRUBBERS. 
ISBELL’S PAT. AUTOMATIC STREET PRESSURE GOVERNOR. 


HIGH SERVICE GOVERNOR, GAS AND WATER VALVES, HYDRAULIC MAIN DIP REGULATOR, BENCH 





G. G. PORTER, President 


na 
Comal 
S | Preserve the Journal ! 
=) 
5 : é ; 
& re We will furnish to our subscribers an important 
= 4 article for preserving in a convenient form, the num. 
Ss 5 bers of the Journal 2s it is issued at tke very low 
& | price of $1.25. Sent cith2z by Express or Mail, as 
eB | directed. 
a By rail the postage will t« %€ cents, which will be 


| added to the price of the Binder. Send orders te 


A, M. OALLENDER & CO 
42 Pine Streat, Room 18, New York, 


MACKENZIE’S PATENT ROTARY AND STEAM JET GAS EXHAUSTERS, GOVERNORS, COMPENSATORS, 
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Flange-Pipes 


CAST IRON. PIPES 





A. H. M’NEAL & BRO.., 


vine c <a nen N. J, 


jesouoy 


Aapuno 


FOR WAT ER AND GAS. 





~ DAVID 8. BROWN, Pres, pyres 
BENJAMIN CHEW, Treas STE ER 





Boer city, N, 4 


AS. P. MICHAELSON, Sec, 
w AM SEXTON, Supt. 


IRON Wop 


s 


Cast Iron rst Pies, Sip Valves in Tyan Grasholders. &c. 


Office No. 6 North Seventh Street, = onan. 





ESTABLISHED 1856. 


WARREN FOUNDRY in MACHINE CO,, 


WORKS AT PHILLIPSBURGH, N. J. 
NEW YORK OFFICE, 153 BROADWAY. 





Cast Iron Water and Gas 


Pipe 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. 
ALSO ALL SIZES OF 


FLANCE PIPE for Sugar House and Mine Work. 


Bi anches, Bends, 


436-1 


Retorts, Etc., Etc. 





SCIENTIFIC BOOKS. 


We are prepared to furnish to GAS MANAGERS 
and others interested in’ the topics treated of, the fol 
lowing Books, at prices named : 





GAS MANUFACTURE, by WILLIAM RICHARDS, 
with numerous Engravings and Plates, in Cioth bina- 
ing. $12. 

THE GAS ANALYST’S MANUAL, by F. W Hart- 
LEY. $2.50. 

ANALYSIS, TECHNICAL VALUATION, PU- 
KIFICATION and USE OF COAL GAS, by 
Rev. W. R. BowpiTcH, M. A., with Engraving. 8 vo 
Cloth, $4.50. 


NEWBIGGINS HAND BOOK. by THomss Newsic- 
5 } 


em, C, E. $3.7 








4 to, | 


| GAS CONSUMERS HAND BOOK, by Ws. Rica- 
ARDs, C. E, 18 mo, Sewed. 20 Ceats, 


GAS CONSUMERS MANUAL, by E. 8. Caruets, C.E. 
10 Cents. 


PRACTICAL TREATISE ON HEAT, by THomas 
Box. Second edition. $5. 


AIR AS FUEL, OR PETROLEUM AND OTHER MIN- 
ERAL OILS UTILIZED BY CARBURETTING AIR, by 
OwEN C. D. Ross, Member Institute Civil Engineers, 
S vo. Cloth. $1.50, 


FODELL’S SYSTEM OF BOOKKEEPING FOR 
GAS COMPANIES. $5. 


The above will be forwarded by Express. upon receipt of 
rice. 
. We will take especial pains in securing and forwarding 
any other Works that may be desired, upon receipt of order. 
All remittances must be made by Check, Draft, or Post Office 
Money Order, 
Ae M, CALLENDEK & CO., 
Room 18, No, 42 Pine §t,, N. Y. 





R. D. WOOD & CO., 


PHILADELPHIA. 
MANUFACTURERS OF 


CAST IRON PIPE 
FOR GAS AND WATER 
Lamp Posts, Valves, Etc. 


Mathew’s Pat. Anti-Freezing Hydrants, 
400 Chestnut Street. 
JAMES MARSHALL & CO. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES 








Works, 1Sth, 19th, 20th and Railroad Street. 
Office, No. 23 Nineteenth Street. 
Pittsburgh, Pa. 


N.B.—Pipes frorn 8-Inch and upward; cast in 12 ft, lengths. 
t@” Sond hoa Cirenlar ae Price list, 








BERGEN IRON WORKS. 
ROBT. CAMPBELL & CO. 


MANUFACTURERS OF 


COAST IRON PIPES, 


FOR WATER AND GAS, 
Valves, Fire and Dock Hydrants, 
Lamp-Posts and Flange Work, 
Bench Castings for Gas Works, &c. 


__ Office, 85 Liberty Street, a ..%. 


Mellert Foundry & Machine Co, 


Zuizmited. Established 1848, 
MANUFACTURERS OF 


CAST IRON GAS & WATER PIPE, 


With Special Castings, Flange Pipe, Water 
Gates, Fire Hydrants, Lamp Posts, etc. 


The Improved Canada Turbine Water Wheel. Machinery 
and Castings of every description for Furnaces, Rolling Mills, 
Grist and Saw Mills, Mining Pumps, Hoists, etc, Columns, 
Brackets, Iron Railings, etc., etc. 


ARNOLD MELLERT, Supt., READING, PA. 


NATIONAL COAL GAS GOMPRNY. 


320 Broadway, N. Y., Rooms 50, 51 & 52. 
H. P. ALLEN, President. 


The process known as GWYNNE-HARRIS. but from later 
most essential improvements, more appropriately called the 
ALLEN-HARRIS, or AMERICAN HYDROCARBON process 
for making ‘“‘ Water Gas,” by the decomposition of super- 
Seated steam, in fire-clay retorts, set similarly to those in 
Coal Gas Works, is an established success. More than One 
Hundred Million cubic feet of gas have been made under 
this process, and for permanency and brilliancy, as well as 
economy both to the manufacturer and consumer, it is supe- 
rior to any gar made by the old, or any other method. 

Our process is not intermittent but continuous. The steam 
and the oil are admitted into the retorts by gauge cocks, and 
run for days without change. All the materials required, 
besides the steam, are 17 lbs, of Anthracite coal and about 
334 gallons of Petroleum or Naphbtha, per 1000 feet of bri- 
liant gas. 

Rights for sale, Inquire of the President, 
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ADDRESS, 39 LAUREL STREET, 


PRACTICAL GAS ENGINEER, PHILADELPHIA. 


| MANUFACTURERS OF 
CAS HOLDERS, 
ALL THE LATEST IMPROVED SINGLE AND TELKSCOPIC—WITH CAST 
OR WROUGHT IRON GUIDE FRAMES. 
Ga Aas A t Wal | Weare prepared to furnish Holders, Wrought Iron Roof 
aS) ip~pp arat “us, | Frames, Bench Castings, Condensers, Scrubbers, Purifiers, 


Drips, Bends, Tees, and all other Iron Work connected with 


AND MANUFACTURER OF 


MACHINERY | Holders built at following places since 1868: 
oy | Lancaster, Pa. (2) | Indianapolis, Ind, 





| Williamsport, Pa. (3) Jacksonville, I. 
Bristol, Pa, fe. Joliet, Ill. 
ETC., HTC. Catasaqua a Lawre nce, Kansas, 
’ c | Kittanning, Pa | Jefferson City, N. O. La. (2) ! 
| Hazelton, Pa. Algiers, N. O., La 
| Freeport, Pa, Kalamazoo, Mich 
en oo | Sag Pa. Buffalo, N. Y. (2) 
ittston Pa, | Ogdensburg, N. Y, 
—-WoRE S,— | Bethlehem (S). Pa. Waverly, N. Y. 
Pome ney —_ Little Falls, N. Y. 
a Canten, Pa Penn Yann, N. Y. 
Carlisle, Pa Watkins, N. Y. 
South of Railroad Depot, | | Beaver Fails, Pa. | Coney Island, N. Y, 
| Annapolis, Ma. (2) Batavia, N. Y. 
| Parkersburg, W. Va. | Gloucester, N. J. 
FORT WAYNE, IND. | Lynchburg, Va. Salem, N.J. 
een ee BETSEY | Stanton, Va, |; Mount Holly, N. J. 


Youngstown, O Plainfield, N. J. 


Steubenville, O, Englewood, N. J. 
Zanesville, O. | Flemington, N. J. (2) 
Mansfield, O, | Dover, Del, 

Marion, O. | Pittsfield, Mass, 


| Belleaire oO, Meriden, Conn. 


| Athens. é. | Milwaukee, Wis. 
ARCHITECTURAL IRON WORKS Barnesville, O. | Burlington, Vt. f 
« | Newark, 0. | Hoosick Falls, N. Y. 
Columbus, O. | Attica, N. Y. 


Franklin, Ind. | 
MANUFACTURERS OF | ‘ = 


GAS HOLDERS, BENCH CASTINGS, MULTITUBULAR | BROWN & OWEN, 


WATER AND AIR CONDENSERS, COMMON AND 
TOWER SCRUBBERS, ROTARY & STEAM 
JET EXHAUSTERS, WROUGHT e| 
IRON ROOF FRAMES. | EVERY DESCRIPTION OF 


MANGE ACTORS OF ALL DESCRIPTIONS | 


oreasarvanares (a8 and Water Works Supplies 


Particular attention given to the alteration of old works. 
| Estimates and Drawings furnished. 


Cors, Pratt, Scott,’McHenry, Ramsay and Bartlett Streets. | rHios. R. BROWN, R. PITT OWEN, 
BALTIMORE, MARYLAND Late Chief-Eng. Phila. Gas Works. 


| Address all communications to 


Plans, Specifications, and Estimates furnished. Corre- | ‘ ° 
spondence solicited. 467-1y | N.W. Cor. 12th and Noble Streets, 


——— | 482-ly PHILADELPHIA. 


CONNELLY & CO., 


MANUFACTURERS OF 


WORKS: 








Gas Works. We have built 12 gas works and 122 gasholders, 
Personal supervision given to the erection of all oar work, | 


HERRING & FLOYD, 
err Murray, LAUKEL IRON WORKS. Oregon Iron Foundry 


| 738, 740, 742 and 744 Greenwich SBt., N.Y 
MANUFACTURERS OF 
ALL KINDS OF CASTINGS 


AND 
APPARATUS FOR GAS-WORKS. 


BENCH CASTINGS 
from benches of one to six Retorts each. 
WASHERS: MULTITUBLAR AND 
AIR CONDENSERS :CONDEN- 
SERS; SCRUBBERS, 


(wet and dry), and 


EX HAUSTERS 


for relieving Retorts from pressure. 


3ENDS and BRANCHES 


of all sizes and description. 


FLOYD'S 
MALLEABLE 


‘8 PATENT 


RETORT LID. 
BUTLER'S 


COKE SCREENING SHOVELS. 
SABBATON’S PATENT 
FURNACE DOOR AND FRAME. 


SELLER’S CEMENT 


for stopping leaks in Retorts. 





' GAS GOVERNORS, 


and everything cennected with well regulated Gas Works 
low price, aud in complete order. 
N.B.—STOP VALVES from three to thirty inches— 


| at very low prices, 
SILAS C. HERRING, 


WM. STACEY, Vice-Pres, 





cinnati, Ohio. 


Cincinnati Gas-Li ~ Co. 
Indianopolis Gas 
Dayton, O., Gasli nt Co. 
Covington, Ky., Gas Co. 
Springfield, O., Gas Co. 


Madison Ind., Gas Co. 
Kansas City, Mo., Gas Co. 
Topeka, Kansas, Gas Co. 


oe enn., Gas Co. 





fil. RANSHAW, Pres. & Mangr. 


Terre Haute, Ynd., Gas Co. 





ae we Gas Co, 


JAMES R. FLOYD 


T. H. Brrew, Asst. Mangr. 
R, J. TARVIN, Sec, & Trea 


STACEY MANUFACTURING CO., 


MANUFACTURERS OF SINGLE AND TELESOOPIO 


GAS-HOLDERS 


AND ALL KINDS OF 
Cast and Wrought Iron Work 
Used in the Erection of Gas and Coal Oil Works. 
Foundry on MILL STREET; Nos. 33, 35, 37 and 39 
Office and Wrought Iron Workson RAMSAY STREET Cin- 


REFERENCE. 


Baton Rouge, La., Gas Uo, 
Saginaw, Mich., Gas Co, 
Oshkosh, Wis., Gas Co. 
Peoria, LiL, Gas Co. 
Sees, lil, Gas Co. 
Champaign, ills., Gas Co. 
Carlinville, Il, Gas Co. 
Bowling Gre en, Ky., Gas Co, 
Hamilton, Ohio, Gas Co. 
Vicksburg, Miss., Gas Uo 
Denver City, Cal., Gar Ce, 


g.F. Coverdale, Eng’r Cincinnati, and others. 





SOLE MANUFACTURERS OF 


[ron Sponge Purifying Material : ONTINENTAL WORKS. 


T. F. ROWLAND, Proprietor, 
GREENPOINT, BROOKLYN, N. Y 
ENGINEER AND MANUFACTURER OF 
GAS-HOLDERS, 
CONDENSERS, SCRUBBERS, VALVES, 
PURIFIERS, RETORTS, and HY- 
DRAULIC MAINS, 


and all other articles connected withthe Manufacture and 
Distribution of Gas. Plans and Specifications prepared 
and Proposals given for the necessary Plans for Lighting 
Cities. Towns, Mansions, and Manufactories, 


CONNELLY’S JET EXHAUSTERS. 


407 Broadway, New York City. 


Cc. CEFRORER. 


Manufacturer of 
GAS BURNERS 
GAS HEATING AND COOF ING APPARATUS. 


FITTERS’ PROVING APPARATUS, ETC. Fs a aera aa SBSt 5 
No. 248 North Eighth Street, Philadelphia. GASHOLDERS OF ANY MAGNITUDE. 




















P. MUNZINGHER, 


Engineer and Builder, 





No. 1211 MAREKET STREET, PHILADELPHIA, PENN. 


BUILDER AND CONSTRUCTOR OF ALL KINDS OF GAS MACHINERY, 


ON THE LATEST AND MOST IMPROVED PLAN. 


Bench Castings, Condensers, Scrubbers, : 
Stop Valves, 
Estimates and Drawings Furnished upon Application, 


Centre Valvés, Gasholders, 


Purifi — 


Etce., Etc, 
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J. H. ‘CAUTIER & CO.. 


CORNER OF 
GREENE AND ESSEX STREETS, 
JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 
Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


J. H. GAUTIER. 
C. E, GREGORY 


BROOKLYN 


Clay Retort & Fire Brick Works, 


(EDWARD D. WHITE & CO.) 


Manufacturers of Clay Hetorts, Fire Brick, 
Gas House and other Tile. 


VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS, 


Office, SS Van Dyke St., Brooklyn, N. Y. 


393-ly 





~ LACLEDE 


FIRE BRICKS AND 


Light F ournal. 





MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 


CAS RETORT WORKS RETORT WORKS. 


CHELTENHUAM, MO. 


Hand and Machine made Retorts and Settings, Superior 
Siemans Gas and Glass Furnace, Bricks | 
and Tiles for Whitwell’s Hot Blast Ovens, Blast Furnace | 


\CLAY GAS RETORTS 


Fire Bricks for 


and Cupola Tiles, Etc. 


Fire Bricks and Tiles 


of all shapes and sizes. 

G _ _ Clay. 
Pipe, 

901 Pine 
642— 


Street, St. Louis, Mo. 


ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.R., N.Y. 


Cas Retorts, 


TILES, FIRE BRICK. 


AND EVERYTHING IN THE FIRE CLAY LINE. | 


Fine Ground Cla yend Fire Bricks. Sewer 


ADAM WEBER. 


AND RETORT SETTINGS, 
FIRE BRICKS, TILES, ETC., 


| ee and Works, 15th Street and Avenue C., XN. Y. 


Borgner & O’Brien, 


MANUFACTURERS OF 


CLAY GAS RETORTS 
AND RETORT SETTINGS, 
FIRE BRICKS, TILES, ETC. 





23d St., Above Race, 


PHILADELPHIA. 
TWENTY YEARS’ PRACTICAL EXPERIENVE. 





Works, 
LOCEPORT, PA. 


GARDNER BROTHERS, 


——ESTABLISHED 1864.— 


Works, 
MT. SAVAGE JUNCTION, MD. 


CLAY GAS RETORTS, RETORT SETTINGS, FIRE BRICK, TILES, Etc. 


OFFICE, 116 SMITHFIELD ST., PITTSBURGH, PA, 


MINERS & SHIPPERS OF FIRE CLAY. 


C. H. SPRAGUE, No. 13 EXCHANGE PLACE, BOSTON, MASS., Agent for the New England States. 





OFFICE, 418 to 422 East 23d St., Men York. 


ESTABLISHED 1856. 


— eS 


WORKS, ‘PERTH AMBOY, NEW JERSEY. 





FRINRY MAURER, 
Excelsior Fire Brick & Clay Retort ‘Works 


CLAY GAS RETORTS, BENCH SETTINGS, FIRE BRICK, TILES, ETC. 








English and Provincial Gas Coals, 


IMPORTED BY THE UNDERSIGNED, VIZ.: 


BLOCK HOUSE, GLACE BAY, AND INTERNATIONAL, 


FROM THE BRITISH PROVINCES. 


Abram Company’s Arley Gas Coal and Cannel, 
Higginson’s North Ince Hall Gas Cannel, 


FROM LIVERPOOL. 
ANALYSES FURNISHED AND FULL 


41 South St., New York. PERKINS & CO., 


PARTICULARS 


DELIVERED AT ANY PORT IN THE UNITED STATES. 
OBTAINED BY APPLYING TO 


41 South St., Sew Zork. 





THE MONTAUK GAS COAL COMPANY 


TORN WHITE, 


President, 





Smith Building, : 3, 5, & 7 Cortlandt St., N. Y.) | 


WHARVES, LOCUST POINT, BALTIMORE, MD. 


JAMES BOYCE, Agent and Shiprer, BALTIMORE. 





| 
| rice, 


THE ECONOMY 


OF 


GAS AS A FUEL 


FOR 


Cooking Purposes. 





Si2a Thousand, 
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American Gas Light Aournal. 
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NEW YORK AND CLEVELAND 


GAS COAL COM’Y 
Of Pittsburgh, Pa. 
MINERS AND SHIPPERS OF 


YOUGHIOGHENY GAS COAL. 


This Company is prepared to furnish any amount of their 
justly celebrated, and acknowledged superior GAS COAL, to 
any point reached by raliroad or navigation. on most favor 
able terms, 


General Office—89 Wood Street, 
PITTSBURGH, PA. 


Branch Office—120 Water Street, 
CLEVELAND, OHIO. 


WILLIAM A. McINTOSH, President. 
A. CARNEGIE, Vice-President. 
W. P. DE ARMIT, Treasurer. 
THOMAS AXWORTHY. Agent 

at Cleveland, Ohio. 





851-ly 


GAS COALS. 


TH E 


PENN GAS COAL COMPANY 


OFFER THEIR 


COAL, CAREFULLY SCREENED, 


AND PREPARED FOR 


GAS PURPOSES. 


0 











Their Property is located in the Youghiogheny Coal Basin, near Irwin’s aaa Penn Station 
m the Pennsylvania Railroad, and on the Youghiogheny River. 
7 


OFFICES 
No. 209 South Third Street, Phil’a. 90 Wall Street, New York. 
PLACES OF SHIPMENT. 


Pennsylvania Railroad, Pier No. 2 (Lower Side). 
Greenwich Wharves, Delaware River. 


366-1y Pier No. 1 (Lower Side), South Ambov, N. de 





THE NEWBURGH 


Orrel Coal Company, 


Mines at Newburg, Preston County, W. Va. 

Company’s Office, No. 52 S. Gay Street, Baltimore, Md. 

C. OLIVER O'DONNELL, Pres’t. CHAS. MACKALL, Sec’y. 

Cuas. W. Hays, Agent in New York, Room 7, Trinity Build- 
ing, 111 Broadway. 

This Company offer their very superior Gas Coal at lowest 
market prices. 

It yields 10,996 cubic feet of gas to the ton of 2,240 lbs. of 
good illuminating power, and of remarkable purity; one 
bushel of lime purifying 6,792 cubic feet, with a large amount 
of coke of good quality. 

Ithas been for many years very extensively used by various 
Gas Companies in the United States, and we beg to refer to 

he Manhattan, Metropolitan, and New York Gas Light Com- 

anies of New York; the Brooklyn and Citizen’s Gas Light 
Somprnies of Brooklyn, N. Y {; the Baltimore Gas ht Com- 
pany of Baltimore, Md., and the Providence Ga» Light Com- 
pany, Providence, R. I. 

Best dry coals shipped from Locust Point, wharves, and 
— attention given to orders for chartering of vessels, 

2%4-ly.n 





THE DESPARD COAL COMPANY 


OFFER THEIR SUPERIOR 
DESPARD COAL 


To Gas Light Companies throughout the country. 

Agents, PARMELEE BROTHERS, No. 82 Pine street, N. Y. 
BANGS & HORTON, No. 31 Duane street, Boston, 
—— in pony | saa West Virginia. 

harves ust Point, 
Company's Office, 15 German st.,} Baltimore. 


Among the consumers of Despard Coal, we name: Man- 
hattan Gas Light Company, New York; Metropolitan Gas 
Light Company, New York ; Jersey City Gas Light ne 
> .; Washington Gas Light Company ; Portland Gas git 

ompan 


f Maine 
*.." Reference to them is requested, 204-4 





TYRCONNELL GAS COAL., 


MINED 1N TAYLOR COUNTY, WEST VA. 
Company’s Office, 25 S. Gay St., Baltimore. 
CHARLES MACKALL, Secretary. 

CHARLES W. HAYS, Agent, Room 7, 111 B’way, N. Y. 
SHrprine Pornt—Baltimore, Md, 





This coal yields 10,000 cubic feet of Gas with an illuminat- 
ng power of over 16 candles. Forty bushels of very superio 
oke, with little Ash and scarcely any clinker Od-ly 





GEO. W. DRESSER, 
CIVIL ENGINEER. 


TRINITY BUILDING 


nOoM 89. 111 BROADWAY. 











—— 





CANNELTON COAL COMPANY 


Miners of the celebrated CANNELTON CANNEL, acknowledged to be the best enricher produced 
in this country, yielding 10,000 cubic feet of 64.54 candle gas per ton of 2,240 pounds. 


J. TATNALL LEA, Treasurer, P. O. Box 1747 Philadelphia. 


PERKINS & CO., New York. 
DANIEL W. JOB & CO., Boston. MAYER, CARROLL & CO., Baltimore. 





Sages 
AGENTs : 

















The West Fairmont and Marion Consolidated Coal Company, 


Mines at Fairmont, West Virginia, 
OFFER FOR SALE THEIR 


VERY SUPERIOR GAS COAL, 


IN ANY QUANTITY DESIRED, on the shortest notice, at their office, 231 BROADWAY, New York 


THE FORT PITT COAL CO. 


OFFER THEIR CELEBRATED 


Fort Pitt Gas Coal, 


Carefully Screened and Prepared for Gas Purposes, 
Delivered at any Point reached by Railroad or 
Navigation, on the Most Favorable Terms. 


Office, No. 337 Liberty Street, 


PPiTtTTsHBvuRGH, PENN. 


Box 314 J. E. McCRICKART, Manager. 


“SCOTT'S” OCEAN MINE 
































Youghiogheny Cas Coal. 


The undersigned, agents for Messrs. W. L. Scott 
& Co., proprietors of the above well-known col- 
liery, solicit orders for delivery of the Ocean Coal 
at any point in New York and New England. 
Shipments made immediately if desired 


PERKINS & CO. Sales Agents, 





41 SOUTH ST., NEW YORK. BOX 3695. 
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The U. S. Centennial Commission 


hee ¢ “yy HAVE DECREED AN AWARD TO 
Se HARRIS, GRIFFIN & CO., 
12th and Brown Sts., Philadelphia, and 49 Dey St. N. Y., U.S, A., 


FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFACTURE OF GAS, to those for the use of 
the ORDINARY CONSUMER. The Instrnments are WELL MADE, RELIABLE as to INDICATION, and embody a number of sundry improvements which, 
with the general character of the Exhibit, entitle the whole to commendation. 


Attest—J. L. CAMPBELL, Signed—A. T. GOSHORN, J. R, HAWLEY, 
Secretary, pro-tem. Director General President. 


GROUP JUDGES. 


AMERICAN. FOREIGN. 
Pror. JOSEPH HENRY, LL.D., Secretary of Smithsonian Institution, Wash-| Sm WILLIAM THOMSON, LL.D., D.C.L., F.R.S., Great Britain 
ngton, D. C. JUL. SCHIEDMAYER, Germany. 
Pror. F. A. P. BARNARD, 8.T.D., LL.D., President of Columbia College, N. Y- Mr. E. LEVASSEUR, France. 
Pror. J. E. HILGARD, Washington, D. O. P. F. KUPKA, Austria. 
Pror. J. C. WATSUN, Ann Arbor, Michigan. EDW. FAVRE PERRET, Switzerland. 
Genera HENRY K. OLIVER, Salem, Massachusetts. 
GEORGE F. BRISTOW. New York. 











Chas. F. Dieterich’s Regenerator Furnace. 


CAN BE ADAPTED TO ANY BENCH WITHOUT DISTURBING THE ORDINARY SETTINGS. 





These Furnaces have been in operation at the works of the People’s 
Gas Company, Baltimore, since June, 1878. A bench of 6's, with retorts 
20in.x12in.x8ft. 6in., will burn off 1,350 pounds of coal in 3 hours. Twenty-five 
per cent. of the coke is sufficient to thoroughly burn off the charges. 


State, city, and factory rights granted on reasonable terms. For full par- 
ticulars apply to either 


CHAS. F. DIETERICH, Eng’r People’s Gas Co., BALTIMORE, MD. 


Wh. FARMER, 111 Broadway,N.Y., F.L. HAGADORN, 162 Beach St. Chicago, Ill., or HENRY J. DAVISON, 231 Broadway, N. Y. 
















W 


5 
A 


@ a 
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T. C. HOPPER, Prest. and Gen. Supt. WM. H. HOPPER, Vice-Prest. WM. N. MILSTED, Treas. WM. H. DOWN, Sec. 
AMERICAN METER COMPANY 
~~ Y ~ \ ; 9 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS, 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. {XPERIMENTAL METERS. 
DRY CENTRE VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS EOR GAS WORKS. MARSLAND WATER METERS. BAR AND JET PHOTOMETERS. 
Manufactories: GAS STOVES—AMERICAN, FRENCH, & ENGLISH. Asonocies: 
SUGG@’S ILLUMINATING POWER METER. 37 Water Street, Cincinnati. 
512 W. 22d St., _— 2. SUGG’S “STANDARD ” ARGAND BURNERS. ALSO NN AND TTT. 20 coimmeiniinall Artery > 
r Wet Meters, with Lizar’s “Invariable Measuring’? Drum, 810 North Secovd Street, St. Louis. 
Arch & 22d Sts., Phila. Sole Agents for Wm. Cowan’s Automatic Pressure Changer. 122 & 124 Sutter St., San Francisco. 








HELME & McILHENNY, 


Successors to Harris & Brother. ’ 


ESTABLISHED 1848. 


PRAGTIOAL GAs WaTER MANVUPACTURERS, 
Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pe , 


To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds ot Gas Apparatus ; Also furnish all other Articles 
appertaining to the use of Gas Works. 





From our long Practical Experience of the Business (covering a period of 33 years) and from our personal supervision of ail 
Work, we can guarantee all orders to be executed promptly, and in every respect satisfactorily. 


WILLIAM HELME. JOHN McILHENNY. 





WM. WALLACE GOODWIN, Prest. and Treas, WM. H. MERRICK, V.-Prest. H. DUMONT WAGNER, Supt, 8. L. JONES, Sec. S. V. MERRICK, Asst, Sec. 


THE GOODWIN GAS STOVE AND METER COMPANY, 


Successors to W. W. GOODWIN & CO. 





No. 1012, 1014 and 1016 Filbert Street, Philadelphia, Pa. 
No, 142 Chambers Street, New York 


MANUFACTURERS OF GAS STOVES FOR COOKING AND HEATING PURPOSES. 


Dry and We} GAS METERS, Station Meters (Square, Cylindrical or in Staves) Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Re- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry aud Wet Gov: 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete—also 

Testing and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas. 


CGoodwin’s Improved Lowe’s Jet Photometer. 


Special attention to repairs of Meters, and ali apparatus connected with the business. 
All work guaranteed first class in every particular, and orders filled promptly. 








NOW READY AND FOR SALE, 


Review of Gas and Water Engineering.) ropeu.’s 


ISSUED EVERY ALTERNATE FRIDAY. System of Bookkeeping 


FORK GAS COMPANIES, 


Edited and Published by Cuas. W. Hastines, 8 Buckingham St., London, Eng. | Pe #, which snould be sent either in Check, P, 0, Order 
. or Registered Letter. 


: ° p : . : Biank Bovks, with t 
Each number contains articles in connection with the manufacture and supply of Gas ; sum- tom, wi ive sapuleato des Gangatien ty aan pe Og 
mary of latest intelligence on the subject of Electric Lighting ; articles upon Water Supply ; also | ¥0?841 Vailadelphia, or i ence 
- CALLENDKK & CO 


° ny y, le 
on the Construction and Maintenance of Gas, Water, and Sewage Works. OFFICE GAS LIGHT JocRNAL, 42 Pine St., N. Y 





Price, 10s., Postpaid. 


; CATHEL’S 


The Gas and Water Companies’ Directory.| ““S Wanual 


Edited and Published Annually by CHARLES W. HASTINGS, Enables every Gas Consumer to ascertain at a glance, with. 


This Work gives a complete list of all Gas and Water Companies throughout England, Scotland, Ireland | °"* #2Y Previous knowledge of the Gas Meter, the quantity 
and money value of the Gas consumed. Aiso the best methoa 








and Wales; date of formation, araount of capita and names of all officers, etc. ; including carbon of obtaining from Gas the largest amount of its light, 
returns, prices paid for gas, dividends, etc. It will be to the advantage of Gas Companies Ww supply 
’ 4 : their Consumers with one of these Guides, as a means of pre- 
Price, in Cloth Covers, 5s. ; Paper Covers, 34. 6d. Postage Extra, venting complaints arising from their want ct knowledge in 
Address, 8 BUCKINGHAM STREET, regara to the registration of their meters. For saie by 
A. M, CALLENVER & CO, 


Orders Received at this Office, LONDON, W. C., ENGLAND 42 Pine Strect, Now ork kKoom 18 








| 
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THE CHULEBRATHD | 
RETORT GAS HEATING STOVES, 


For Bathrooms, Offices, Studies, Halls, Chambers, Etc. 

















THESE ARE 


OUR NEW OPEN FIRE-PLACE 
REFLECTOR HEATERS, 


WITH CORRUGATED COPPER REFLECTORS. 


Designs are ornamental, Castings the very finest, 


1) : and trimmings nickel-plated. They are very cheer- 
pr)! : 
al 


| . 
i NSB ful and pleasant. Two sizes, numbered 4 and 5. 





OPEN FIRE-PLACE HEATER. OPEN FIRE-PLACE HEATER, 











THIS IS THIS IS 


OOR RETORT OUR RETORT 


Farlor Heater. 


THREE SIZES, 


Farlor Heater. 


THREE SIZES, 


NUMBERED 1, 2, AND 3. NUMBERED 1, 2, AND 3. 











RETORT HEATER. 


THESE TWO CUTS REPRESENT 


The Cylindrical Reflector Heaters, 
With Corrugated Copper Reflectors. Nickel-plated Frame in Front. 
Made in Thre@ Sizes, Numbered 1, 2, and 3. 


SEND FOR CIRCULAR. 





MANUFACTURED BY THE 





REFLECTOR HEATER. 


RETORT GAS STOVE COMPANY, 





Providence, Rhode Island, U.S. A. 


FRED. i. MARCY, Fresident. 





z=. WN. SMIiITeze, Treasurer, 





